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ABSTRACT 

We investigate the relation between the star formation rate surface density (Y,sfb) a-nd the mass 
surface density of gas (Eg^,) in NGC 5194 (a.k.a. M51a, Whhlpool Galaxy). VIRUS-P integral field 
spectroscopy of the central 4.1 x 4.1 kpc^ of the galaxy is used to measure Ha, H/?, [NII]AA6548,6584, 
and [SII]AA6717,6731 emission line fluxes for 735 regions ^170 pc in diameter. We use the Balmer 
decrement to calculate nebular dust extinctions, and correct the observed fluxes in order to measure 
accurately "Ssfr in each region. Archival HI 21cm and CO maps with similar spatial resolution to that 
of VIRUS-P are used to measure the atomic and molecular gas surface density for each region. We 
present a new method for fitting the Star Formation Law (SFL), which includes the intrinsic scatter in 
the relation as a free parameter, allows the inclusion of non-detections in both T.gas and T,sfr, and is 
free of the systematics involved in performing linear correlations over incomplete data in logarithmic 
space. After rejecting regions whose nebular spectrum is affected by the central AGN in NGC 5194, we 
use the [SII]/Ha ratio to separate spectroscopically the contribution from the diffuse ionized gas (DIG) 
in the galaxy, which has a different temperature and ionization state from those of H II regions in the 
disk. The DIG only accounts for 11% of the total Ha luminosity integrated over the whole central 
region, but on local scales it can account for up to a 100% of the Ha emission, especially in the inter-arm 
regions. After removing the DIG contribution from the Ha fluxes, we measure a slope N — 0.82±0.05, 
and an intrinsic scatter e = 0.43 ± 0.02 dex for the molecular gas SFL. We also measure a typical 
depletion ti r nescal e r = Yihi+h^/^SFr ~ 2 Gyr, in good agreement with recent measurements by 
iBigiel et al.l (j2008[ ). The atomic gas density shows no correlation with the SFR, and the total gas 
SFL in the sampled density range closely follows the molecular gas SFL. Integral field spectroscopy 
allows a much cleaner measurement of Ha emission line fluxes than narrow-band imaging, since it is 
free of the systematics introduced by continuum subtraction, underlying photospheric absorption, and 
contamination by the [Nil] doublet. We assess the validity of different corrections usually applied in 
narrow-band measurements to overcome these issues and find that while systematics are introduced 
by these corrections, they are only dominant in the low surface brightness regime. The disagreement 
with the previous measurement of a super-linear molecular SFL by .Kennicutt et al., ( 2007) is most 
likely due to differences in the fitting method. Our results support the recent evidence for a low, and 
close to constant, star formation efficiency (SFE=t~^) in the molecular component of the ISM. The 
data sh ows an excellent agreement with the recently proposed model of the SFL by iKrumholz et al.l 
(|2009bD . The large intr insic scatter observed may imply the existence of other parameters, beyond 
the availability of gas, which are important at setting the SFR. 
Subject headings: galaxies: 



1. INTRODUCTION 

In the quest to achieve a thorough understanding of 
the processes involved in the formation and subsequent 
evolution of galaxies, we must first fully characterize the 
process of star formation under different environments 
in the ISM. During the last decade, major efforts have 
been made to characterize the variables involved in trig- 
gering star formati on and sett i ng the star formation rate 
(SFR) in galaxies. iKennicutH (|1998b[ ) showed that, inte- 
grating over the whole optical disk of galaxies, the star 
formation rate surface density (Esf_r), as measured by 
the Ha emission, tightly correlates with the total gas 
surface density {Y1H1+H2) over several orders of magni- 
tude in SFR and gas density. The relation from Ken- 
nicutt follows a power-law form, with a slope N = 1.4. 
These types of correlations between Tisfr and Sgas, ei- 
ther atomic (S/f/), molecular (S/fj), or total (E/fj+^f^ ), 
are usually known as Star Formation Laws (SFL, a.k.a. 
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Schm idt Laws or Schmidt-Kennicutt Laws, after lSchmidtl 
II959I who first introduced the power-law parametriza- 
tion to relate gas density and the SFR), and they show 
that the availability of gas is a key variable in setting the 
SFR. 

Although the global SFL provides us with valuable in- 
sights on the role that gas density plays at setting the 
SFR, the measurement involves averaging over the many 
orders of magnitude in Egas and Tisfr present in the 
ISM of single galaxies, implying the loss of valuable in- 
formation about the detailed physics that give rise to the 
SFL. Azimuthally averaged measurements of gas surface 
densities and the SFR have been used to conduct more 
detailed studies o f the SFL acros s the d isks of local galax- 
ies. For example, IWong fc Blitz! (|2002f l measured, under 
the assumption of constant dust extinction, a slope of 
N « 0.8 for the molecular SFL, and N « 1.1 for the total 
gas SFL on a sample of seven molecule rich spiral s, with 
a larg e scatter from galaxy to galaxy, and Schuster et al.l 
(|2007l ) measured iV = 1.4 ± 0.6 for the total gas SFL 
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on NGC 5194. Azimuthally averaged profiles are also 
affected by averaging effects since T,sfr and T,gas can 
change by more than 2 orders of magnitude at constant 
galactocentric radius due to th e presence o f spiral struc- 
ture. We refer the reader to iBigiel et al.l (j2008') for a 
thorough compilation of previous measurements of the 
SFL in local galaxies. 

More recently two studies have been aimed at mea- 
suring the "spatiall y resolved" SFL through out the disks 
of nearby galaxies. 'Kenni cutt et al.l (|2007D used a com- 
bination of narrow-band Ha and 24/Ltm photometry to 
estimate T,sfr, as well as 21cm and CO J=l-0 maps 
to measure T,gas for 257 star-forming regions, 520 pc 
in diameter, in the disk of NGC 5194. They measured 
slopes of iV = 1.37 ± 0.03 and N = 1.56 ± 0.04 for the 
molec ular and total gas SFL respectively. iBigiel et al.l 
(|2008l ) used far-UV and 24/xm images to create a Tjsfr 
map, and 21cm, CO J=2-l, and CO J=l-0 data to cre- 
ate T,gas maps of seven spiral galaxies and eleven late- 
type/dwarf galaxies. After convolving the maps to a 
common resolution of 750 pc, they performed a pixel- 
to-pixel analysis and measured a molecular SFL with an 
average N = 1.0 ± 0.2 for the normal spirals {N = 0.84 
for NGC 5194). Both studies found a lack of correla- 
tion between the SFR and the atomic gas density, which 
saturates around a value of 10 Mqpc"^. This value is 
thought to be associated with a density threshold for 
the formation of molecular gas, and is consistent with 
predictions from the oretical modeling of gia nt atomic- 
molecular complexes (jKrumholz et al.ll2009a[ ). The total 
gas SFL is then driven by the correlation between the 
molecular gas density and the SFR, and the molecular 
fraction in the ISM. At the highest densities present in 
normal spiral galaxies {'E,hi+h2 = 50 — 1000 Mqpc^^) 
the ISM is mostly molecular and the total gas SFL closely 
follows the II2 SFL. At densities lower than IOMqpc"^ 
the total gas SFL gets much steeper due to a strong de- 
crease of the molecu lar fraction. This behavi or has been 
recently modeled bv lKrumholz et al] (|2009b[ ). 

While spatially resolved studies of the SFL obtain con- 
sistent results on the behavior of the atomic gas, they dis- 
agre e when it comes d own to the molecular component. 
The IBigiel et al.l (|2Q08[ ) measurement of a linear molecu- 
lar SFL is consistent with a scenario in which star forma- 
tion occurs at a constant efficiency inside GMCs, whose 
properties a.re fair l y uniform across nor mal spiral galaxies 
ijBlitz et al.ll2007t feolatto et all 120081 ). This homogene- 
ity in the properties of GMCs is expected if they are 
internally regulated by processes like stellar feed-back, 
and they are decoupled from their surr oundings due to 
the fac t of being strongly overp ressured (jKrumholz et al.l 
I2009bf) . iKennicutt et al.l ()2007D . on the other hand, mea- 
sured a super-linear molecular SFL in NGC 5194, which 
suggests an increasing SFE towards higher gas densi- 
ties. Although the authors state that a super-linear slope 
{N > 1) is still consistent with a constant "efficiency" if 
the star-forming lifetimes of massive clouds were system- 
atically lower than those of low-mass clouds, this is true 
only if the efficiency is defined as the ratio of the pro- 
duced stellar mass over the available molecular gas mass, 
which is the classical definition used by gal actic studies 
in the Milky Way. In this work, as well as in IBigiel et al.l 
(|20(I8), the efhciency is defined as SFE= Y^sFR/^gas, or 
the inverse of the depletion time, so shorter star forma- 



tion timescales imply a higher SFE, and a super-linear 
SFL always translate in higher SFE at higher gas densi- 
ties. 

With the goal of investigating this issue, we have con- 
ducted the first measurement of the spatially resolved 
SFL using integral field spectroscopy. We mapped the 
Ha emission in the central 4.1x4.1 kpc^ of the nearby 
face-on spiral galaxy NGC 5194 using the Visible Integral 
field Replicable Un it Spectrograph Prototype (VIRUS- 
P, Hi ll et ail l2008f ) . Hydrogen recombination lines are 
known to be good tracers of the SFR. Their intensity 
scales linearly with the ionizing UV flux in galaxies, 
which is dominated by the emission from massive stars 
(> 10 M0) with typical lifetimes of < 20 Myr, hence 
they prov ide an almost in stantaneous measurement of 
the SFR (iKennicutt) 1 1998al and references therein). 

Due to the small field of view of current integral field 
units (IFUs), typically less than 1 arcmin^, 2D spectro- 
scopic Ha mapping of nearby galaxies with large angular 
sizes has not been conducted efficiently in the past. In- 
stead, narrow-band imaging has been typically used to 
construct Ha based SFR maps. Ha narrow-band imaging 
suffers from contamination from the [NII]AA6548,6584 
doublet, and is sensitive to systematic errors in contin- 
uum subtraction and the estimation of the strength of 
the Ha absorption in the underlying stellar spectrum. 
Spectroscopic measurements are free of all these sources 
of error, and hence provide a much cleaner measurement 
of Ha fluxes. A major part of this paper is dedicated to 
investigate these systematics in order to assess the valid- 
ity of the typical corrections applied to narrow-band Ha 
images. 

VIRUS-P is the largest field of view IFU in the world 
and it allows for efflcient Ha mapping of nearby galaxies. 
The observations presented here were taken as part of 
the VIRUS-P Exploration of Nearby Galaxies (VENGA^, 
Blanc et al. in preparation). VENGA is a large scale 
extragalactic IFU survey that will spectroscopically map 
large parts of the disks of ~ 20 nearby spirals, to allow a 
number of studies on star-formation, structure assembly, 
stellar populations, gas and stellar dynamics, chemical 
evolution, ISM structure, and galactic feedback. 

The VIRUS-P spectral map was used in combination 
with CO J=l-0 and HI 21cm intensity maps of NGC 
5194 from the BIMA Survey of Nearby Galaxies, SONG 
(jHelfer et a l. 2003) , and The HI Nearby Galaxy Survey, 
THINGS fWalter et al.ll200l . to measure Ssfa, ^h^, 
and Yjhi in order to construct the spatially resolved SFL. 
In §2 and §3 we present the VIRUS-P observations and 
the data reduction and calibration methods. In §4 we 
describe the CO and 21cni data used to measure the 
molecular and atomic gas surface densities, as well as 
a HST NICMOS Paa image used to validate our dust 
extinction measurements. §5 presents the methods used 
to remove the stellar continuum and measure accurate 
nebular emission line fluxes, together with our dust ex- 
tinction correction. The calculation of Sgas is described 
in §6. The rejection of regions whose nebular emission is 
affected by the central AGN in NGC 5194 is presented 
in §7. The correction to account for the contribution of 
the DIG to the Ha fluxes is described in §8. The re- 
sulting spatially resolved SFLs for the molecular, atomic 

^ http:/ /www. as. utexas.edu/~gblancm/venga. html 
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Fig. 1.— Left: HST+ACS V-band image of NGC5194 and its companion NGC 5195 HMutchler et al.ll2005l '). The central 4.1 X 4.1 kpc^ 
region sampled by the 1.7' X 1.7' VIRUS-P field of view is marked in red. Right: Map of the 738 regions sampled by VIRUS-P in the 3 
dither positions. Each region has a diameter of 4.3" corresponding to ~170 pc at the distance of NGC5194. 



and total gas are presented in §9, followed by a discus- 
sion on the implications of our results for narrow-band 
imaging surveys in §10. Finally we compare our results 
with previous measurements and theoretical predictions 
of the SFL in §11, and present our conclusions in §12. 

Throughout this paper we assume a distance to NGC 
5194 of 8.2 Mpc for cons i stency with iKennicutt et al.l 
(|2007| ). While iBigiel et al.l (|2008( i used a slightly smaller 
distance of 8.0 Mpc, it is worth noticing that most of 
the results in this paper are based on surface densities, 
which are independent of distance, and thus are not af- 
fected by the assumed value. All values for Tisfb. are in 
units of Moyr~^kpc~^ 
of M0pc"2. 



and values of Tigas are in units 



2. OBSERVATIONS 

We obtained spatially resolved spectroscopy over the 
central 4.1x4.1 kpc^ region of NGC 5194 on the night 
of April 4, 2008, using VIRUS-P on the 2.7m Harlan 
J. Smith telescope at McDonald Observatory. VIRUS- 
P with the VP-2 IFU bundle used in this work consists 
of a square array of 246 optical fibers which samples a 
1.7' X 1.7' field of view with a 1/3 filhng factor. The 
fibers are 200/im in diameter, corresponding to 4.3" on 
sky. The spectrograph images the spectrum of the 246 
fibers on a 2048x2048 Fairchild Imaging CCD. Because 
of camera alignment issues, the spectrum of one fiber fell 
off the chip, reducing the number of usable fibers to 245. 

The spectrograph was used in a red setup under which 
it samples a wavelength range of 4570-6820A with a spec- 
tral resolution of ~5.0A (FWHM). This red setup allows 
us to sample both II/3 and Ha, and our resolution is high 
enough to resolve the Ha-[NII]AA6548,6893 complex. We 
took the data in 2x1 binning mode in the spectral direc- 
tion which translates into a plate scale of 2.2 Apixel"^. 
Given the 1/3 filling factor of the IFU, three dithered 
exposures were necessary to sample the complete field of 



view. 

We obtained four 20 minute exposures at each of 
the 3 dither positions, accounting for an effective ex- 
posure time of 80 minutes. Dither 1 was centered at 
a=13:29:52.69; (5=-l-47:ll:43.0. Dithers 2 and 3 were off- 
set from dither 1 by Aa = -3.6"; AS = -2.0" and 
Aa — 0.0"; AS = —4.0" respectively. Figure [1] shows the 
observed region in NGC 5194 as well as the position of 
the IFU fibers for the 3 dithers. Because of the extended 
nature of NGC 5194 no fibers in the field of view sam- 
pled a blank region of the sky. This implied the need 
for off-source sky frames in between science frames. We 
obtained 5 minute sky exposures bracketing all science 
exposures. These were obtained 30' North of NGC 5194. 
The typical seeing during the observations was 2.0". 

Bias frames, comparison NeCd lamps, and twilight 
flats were taken at the beginning and end of the night. 
VIRUS-P is mounted on a two-degree of freedom gim- 
ble at the broken cassegrain focus of the telescope. The 
gimble keeps the spectrograph in a fixed gravity vector 
independent of the position of the telescope during the 
observations which translates into a practically complete 
lack of flexure in the spectrograph optical components. 
For this reason calibration frames intercalated with the 
science observations were not necessary. 

The spectro-photometric standard Feige 34 was ob- 
served for the purpose of flux calibration (see §3.1). Stan- 
dard observations were performed using a finer 6 position 
dither pattern which better samples the PSF of the star 
and ensures the collection of its total flux (see §3.1 and 
Figure [21). 

The instrument is equipped with a guiding camera 
which images a 4.5' x 4.5' field offset from the science field 
sampled by the IFU. The guiding camera is a 512 x 512 
pixel Apogee unit equipped with a BV filter which al- 
lows broad-band photometric measurements of the stars 
in the field. During the night we saved a guider frame 
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every 30 seconds in order to reconstruct changes in at- 
mospheric transparency. The guider images are also used 
to establish the IFU astrometry. The relative offset, ro- 
tation and plate scales of the guider and IFU fields have 
been precisely calibrated using observations of crowded 
fields in open clusters, so the pixel coordinates of stars 
in the guider frames provide us with coordinates for the 
center of all fibers in the IFU with an astrometric rms of 
-0.5". 

In this way we obtained spectra for 735 regions 4.3" 
in diameter (~170 pc at the distance of NGC 5194), in 
the central region of the galaxy. The spectra reaches a 
median 5a sensitivity in continuum flux density of 2.5 x 
10""'^'' erg s~"'^cm~^A~^, which translates into a median 
signal-to-noise (S/N) ratio per resolution element of 95 
(53 for the faintest fiber). 

3. DATA REDUCTION 

Data reduction is performed using our custom pipeline 
VACCINE (Adams et al. in preparation). Individual 
frames are overscan and bias subtracted, and bad pixels 
are masked. We use the twilight flats to trace the peak 
of the spatial proflle of the spectrum of all fibers on the 
chip, and extract the 2D spectrum of each fiber on the 
science frames, comparison lamp frames, and flats using 
a seven pixel aperture around the peak. 

The extracted comparison lamp spectra are used to 
compute an independent wavelength solution for each 
fiber. We use 4th order polynomials to compute the 
wavelength solutions which show a typical rms of 0.2 A 
(~0.1 pixel). 

We correct the twilight flats for solar absorption lines 
and use them to measure the shape and amplitude of the 
spatial profile of the fibers as a function of wavelength. 
This profile is given by the point spread function (PSF) of 
the fibers on chip in the spatial direction, and the relative 
instrumental throughput of each fiber as a function of 
wavelength. Dividing the twilight flats by this profile 
yields a pixel-to-pixel flat. We divide all science, sky, 
and spectro-photometric standard frames by both the 
fiber profile and the pixel-to-pixel flats. This removes any 
fiber-to-fiber and pixel-to-pixel variations in sensitivity. 

A background frame is created for each science expo- 
sure by averaging the two bracketing 5 minute sky frames 
and scaling by the difference in exposure time. We es- 
timate the sky spectrum for each fiber by fitting a non- 
uniform spline to the spectra of the 60 neighboring fibers 
on chip in the background frame. This spectrum is sub- 
tracted from each fiber in the science data. 

In order to test the quality of our background subtrac- 
tion algorithm we construct background frames for each 
of our sky exposures using the two closest of the other sky 
exposures. We then follow the same procedure to back- 
ground subtract our sky frames. We observe residuals 
centered around zero in the background subtracted sky 
frames that are less than 1% of the galaxy continuum flux 
in the faintest fibers in our science data. The only ex- 
ception are the regions of the spectra at the wavelength 
of the 4 brightest sky emission lines in our wavelength 
range in which the residuals can be considerably larger 
due to the fast time variability of these spectral features. 
These regions showing poor background subtraction are 
masked in our science data. At this s tage we combine i n- 
dividual exposures using a biweig ht (|Beers et al.lll990f) . 



Error maps including Poisson photon count uncertain- 
ties and read-noise are created for every fiber on each 
frame. We use these error maps together with the fiber 
profile to calculate the weights used for collapsing the 
2D spectrum into a ID spectrum. The flux in photo- 
electrons at each wavelength after collapsing is given by 



fx 



(1) 



where pi is the value of the fiber profile, G is the gain, 
fi is the flux in ADUs in the combined background sub- 
tracted spectrum, and et is the corresponding error at 
each pixel as measured in the error map. This is equiv- 
alent to weighting the pixels by (S/N)^. The sum is 
performed at every wavelength (column) over the the 7 
pixel aperture used for extraction. The final product is a 
wavelength calibrated ID spectrum of the area sampled 
by each of the 245 fibers on each of the 3 dither positions 
on the galaxy. 

3.1. Flux Calibration 

Flux calibration of IFU data can be challenging but, if 
proper care is taken, very accurate spectro-photometry 
can be achieved. This is mostly because of the lack of 
a wavelength dependent slit loss function. Atmospheric 
dispersion can change the position of a standard star in 
the field of view as a function of wavelength, but as long 
as the field is completely sampled by the fibers the to- 
tal fiux of the star at all wavelengths is always collected. 
Also, photometry of stars in the guider images taken dur- 
ing the observations allows us to measure and correct for 
changes in atmospheric transparency during the night. 

During the observation of standard stars, fibers in the 
IFU only sample a region of the star's PSF. Determining 
the fraction of the total flux collected by each fiber is 
essential in order to compute a proper instrumental sen- 
sitivity function by comparing each fiber spectrum to the 
total intrinsic spectrum of the star. This requires knowl- 
edge of the shape of the PSF as well as the distance from 
the PSF centroid to the center of each fiber. 

The spectro-photometric standard star Feige 34 was 
observed using a 6 position dither pattern shown in the 
left panel of Figure O This tight pattern provides a bet- 
ter sampling of the PSF and ensures we collect the total 
flux of the star. We calculate the position of the centroid 
of the PSF relative to the fibers by taking the weighted 
average of the fibers positions in the field of view, us- 
ing the measured flux in each of them as weights. This 
corresponds to the first moment of the observed light 
distribution. 

The filled circles in the right panel of Figure [2] show 
the flux measured in each fiber as a function of its radial 
distance to the PSF center. This information can be 
used to reconstruct the shape of the star PSF at the 
moment of the observations. In order to do this, we 
assume a Moffat profile for the PSF and reconstruct its 
observed light distribution by summing the flux in 4.3" 
diameter circular apertures at the corresponding radial 
distance of each flbcr. The best-fitted PSF and its fiber 
sampled light distribution are shown by the solid and 
dashed curves in the right panel of Figure [2l It can be 
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Fig. 2. — Left: DSS image of Feige 34. Superimpossed is the 6 dither position pattern used to observe spectro-photometric standard 
stars. Right: Flux measured by each fiber as a function of its distance to the PSF centroid {filled circles). Also shown are the best-fitted 
Moffat PSF (solid line), and its fiber-sampled light distribution (dashed line). 



seen that the best-fitted model PSF, after being sampled 
by the fibers in our dither pattern, matches the measured 
flux remarkably. This PSF model allows us to know what 
fraction of the star total flux was measured by each fiber 
during the observations. 

We normalize the spectrum of each fiber by the fraction 
of the total fiux it sampled, and average this value for all 
fibers having a significant (> 5a) flux measurement in 
order to obtain the star total instrumental spectrum. We 
correct the total spectrum by atmospheric extinction and 
use the Feige 34 measurement of Okc (1990 ) to construct 
our instrumental sensitivity function. 

Relative variations in atmospheric transparency during 
the night are measured by performing aperture photom- 
etry on stars in the guider images. Observing conditions 
were confirmed to be very stable, with maximum vari- 
ations in transparency of less than a 10%. All spectra 
in our science frames are corrected by this variations, 
atmospheric extinction, and flux calibrated using the in- 
strumental sensitivity function. 

It is important to notice that any difference in illumina- 
tion or throughput between flbers was taken out during 
the flat-fielding process, so a common sensitivity function 
applies to all fibers. Our final product is a wavelength 
and flux calibrated spectrum for the 735 regions. 

In order to estimate the systematic uncertainty in 
our flux calibration we have compared sensitivity func- 
tions computed using different standard star observa- 
tions taken as part of different observing programs with 
VIRUS-P. Comparison of 10 standards taken between 
September 2007 and June 2008 under different observing 
conditions show that after correcting for relative changes 
in atmospheric transparency (using photometry of stars 
in the guider images) the computed sensitivity functions 
show an rms scatter of less than 5%. 

4. OTHER DATA 
4.1. THINGS HI Data 



We use a combined 21 cm line intensity map of NGC 
5194 from the Very Large Array (VLA) ta ken as part of 
The H I Nearby Galaxy Survey (THINGS^: [Walter et all 
120081 ) to estimate the atomic gas surface density (Sjy/). 
HI data for NGC 5194 was taken using the B, C, and 
D arrays during 2004 and 2005, with a combined on 
source integration time of ~10 hours. The final co- 
added (B-l-C-l-D array) integrated intensity map has a 
robustly weighted beam size of 5.82" x 5.56", which is well 
matched to the 4.3" VIRUS-P fiber diameter convolved 
with the 2" seeing. The la noise per 5.2 km s~^ channel 
is 0.44 mJy beam^^ corresponding to a atomic gas sur- 
face density of Tjhi= 0.59 pc~^. For more details 
on da ta products and data reduction see IWalter et al.l 
(|2f)08h . 

4.2. BIMA SONG CO Data 

Molecular gas surface densities are measured using the 
CO J=l-0 intensity map of NGC 5194 from the Berkeley 
Illinois Maryland Array ( BIMA) Survey of Nearby 
Galaxies (BIMA SONG''; iHelfer et all l2003l ). Zero 
spacing single dish data from the NRAO 12 m telescope 
was combined with the interferometric BIMA C and 
D array data, resulting in a map with a robust beam 
size of 5.8" x 5.1", well matched to the 21 cm map and 
the VIRUS-P spatial resolution. The corresponding la 
noise is 61 mJy beam~^ in a 10 km channel or 
~ 13 M0 pc~^. For more de tails on the o bserv ations 
and the data reduction refer to I Heifer et al.l ()2003D . 



4.3. HST NIGMOS Paschen-a Data 

The center of N GC 5194 was imaged in Paa by 
iScoville et all (pOOlh using HST+NICMOS. A 3x3 mo- 
saic covering the central 186" x 188" of the galaxy was 

3 http: / /www.mpia.de/THINGS /Data.html 
http://nedwww.ipac.cahech.edu/level5/March02/SONG/SONG.html 
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Fig. 3. — Continuum normalized spectra around the H/3, Mgll, and Ha features for 3 regions having the highest, median and lowest (top, 
middle, bottom) S/N per resolution element in the continuum. Crosses show the data with error bars. Red crosses mark the data points 
used to fit the best linear combination of stellar templates (green solid line). Black crosses were masked in the fit due to the presence of 
nebular emission. 



imaged using the F187N and F190N narrow-band filters, 
sampling the Paa line and the neighboring stellar con- 
tinuum respectively. In this work we use this continuum 
subtracted Paa image to measure emission line fluxes to 
check the validity of our dust extinction correction. The 
data reduction, mosaicking, flux c alibration and c ontin - 
uu m subtraction a rc described in IScoville et al.l ()2001l ) 
and lCalzetti et al] (2005). The Paa image overlaps com- 
pletely with the VIRUS-P pointing shown in Figure [TJ 

5. MEASUREMENT OF EMISSION LINE FLUXES 

We estimate the current T,sfr for each region by 
means of the Ha nebular emission luminosity. In this sec- 
tion we describe the methods used to separate the emis- 
sion lines coming from ionized gas from the underlying 
stellar spectrum, measure emission line fluxes, and esti- 
mate the dust extinction in each region using the Ha/II/3 
ratio. 

5.1. Photospheric Absorption Lines and Continuum 
Subtraction 

In galaxy spectra, both the Ha and H/3 emission lines 
sit on top of strong Balmer absorption lines characteris- 
tic of the photospheric stellar spectrum of young stars. 
Removing the contribution from these absorption lines is 
essential in order to estimate properly the emission line 
flux. 

We use a linear combination of stellar template spectra 
to fit the absorption line spectrum of each region. The 
templates are high S/N, high resolution, continuum nor- 
malized spectra of a set of 18 stars fr om the Indo-U.S. L i- 
brary of Coude Feed Stellar Spectra (jValdes et al.ll2004D . 
Stars were chosen to span a wide range in spectral types 
and metallicities (A7 to KG, and [Fe/H] from -1.9 to 1.6). 

The resolution of the templates is degraded to match 
the VIRUS-P 5.0A spectral resolution. For each of the 
735 regions, we mask the parts of the galaxy spectrum 
affected by emission lines and sky subtraction residuals 



from bright sky lines. The continuum at each wavelength 
is estimated using an iterative running median filter, and 
used to normalized the observed spectrum. 

We use this masked, continuum normalized spectrum 
to fit the best linear combination of stellar templates for 
each region. Figure[3]shows the best-fitted template com- 
binations in regions centered in H/3, Mg b, and Ha for 
3 regions in the galaxy. The bottom, middle and upper 
panels correspond to fibers with the lowest, median and 
highest S/N in their spectra respectively. For all 735 
regions we obtain excellent fits to the underlying stel- 
lar spectrum. Figure [3] shows the importance of taking 
into account the effect of photospheric Balmer absorp- 
tion lines when measuring Ha and H/3 fluxes. Ignoring 
the presence of the absorption features can introduce se- 
rious underestimations of the emission line fluxes. For 
Ha this effect can account for underestimations of up to 
100% as will be shown in §10. 

The best-fitted linear combination of stellar templates 
is scaled by the galaxy continuum and subtracted from 
the original spectrum in order to produce pure nebu- 
lar emission line spectra for all fibers. Figure [3] shows 
the nebular spectrum of the same regions shown in Fig- 
ure [3l After subtracting the stellar light, we are able 
to identify most well known emission features in galaxy 
spectra. H/3, [OIII]AA4959,5G07, [NII]AA,6548,6584, Ha 
and [SIIJAA, 6717, 6731 are clearly seen in the spectra of all 
735 regions. Visual inspection of Figure [4] shows that the 
[NII]AA,6548,6584/Ha ratio can change drastically from 
region to region. This effect can introduce systematic 
biases in narrow-band measured Ha flux es if the ratio 
is assumed to be constant a cross the disk ([Calzetti et al.l 
120051: iKennicutt et al.|[2007l ). This issue will be discussed 
in detail in §10. 

5.2. Emission Line Fluxes 

We measure emission line fluxes by independently fit- 
ting H/3, the Ha-[NII]AA,6548,6584 complex, and the 
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Fig. 4. — Nebular emission spectrum of the same regions shown in Figure |3] obtained by subtracting the best-fitted linear combination 
of stellar templates from the observed spectrum. Masked parts of the spectra correspond to the regions around strong night sky emission 
lines showing background subtraction residuals. 



[SII]AA,6717,6731 doublet. Although the lines in the Ha- 
[NII] complex are clearly resolved in our spectra, their 
wings show some level of overlap so we used a 3 Gaus- 
sian component model to fit these lines. Similarly a 2 
Gaussian component model was used to fit the [SII] dou- 
blet. H/3 was fitted using a single Gaussian. These fits 
provide the total flux and its uncertainty of all the above 
lines for the 735 regions. All lines are detected with a 
significance higher than 3a in all fibers. We measure a 
median and lowest S/N over all fibers of 109 and 15 for 
Ha, 29 and 4 for H/3, 49 and 13 for [NII]A6584, and 32 
and 5 for [SIIJA6717. Emmision line fluxes of all lines for 
all fibers are given in Table 1, available in the electronic 
version of this paper. 



5.3. Extinction Correction from the Balmer Decrement 

The observed spectra is affected by differential extinc- 
tion due to the presence of dust in the ISM of both NGC 
5194 and the Milky Way. Before attempting to estimate 
SFRs from Ha fluxes, these have to be corrected for dust 
extinction. Failing to do so can introduce underestima- 
tions in the SFR of up to factors of ^10 in the regions 
we are studying. The Balmer line ratio Ha/H/3, as will 
be shown bellow, provides a good estimate of the dust 
extinction at the wavelength of the Ha line. 

Assuming an intr in sic Ha/H/3 ratio of 2.87 
(|Osterbrock fc Ferlandl l2006f ). the observed ratio 
provides the extinction at the wavelength of Ha through 
the following equation. 



= -2.5 log 



2.87 



1 



1 - k{Ha)/k{H(3) 



(2) 

where [H a / H (3]obs is the observed line ratio and k(\) 
is the extinction law. We assume a foregrou nd MW ex- 
tinction law as parameterized bv iPeil (|1992f ). SMC and 
LMC laws were also tested (also using the IPeil [l992l 
parametrization) , and no significant change was observed 
in the deduced extinction values (these 3 extinction laws 
are practically identical at these wavelengths). To cor- 
rect for Galactic extinction towa rds NGC 5194 we us e a 
value of Ab = 0.152, taken from ISchlegel et all ()1998[ ). 

In order to test the reliability of our Balmer decrement 
extinction values, we compare our corrected Ha fluxes to 
corrected Paa fluxes. The hydrogen recombination Paa 
line at 1.87/im, although one order of magnitude fainter 
than Ha, is very weakly absorbed by dust, and hence pro- 
vides an unbiased estima te of the intrinsic S FR even in 
highly extincted regions (jScoville et al.l[200lh . Most re- 
cent studies of spatially resolved star formation in nearby 
disk galaxies use recipes to account for dust obscured 
star formation which arc ultimately linke d to a calibra- 
tion based on Pa a (Calzctti ct al. 2005; I Cennicutt et al.l 
120071: iBigiel et al." 2008; iLerov et all 1200|). In particu- 
lar, " iCalzetti et al. (2005i) finds a tight linear correlation 
between the 24/im luminosity of star forming regions in 
NGC 5194 and their Pa luminosities, providing justifi- 
cation for the use of linear combinations of 24/im fluxes 
with either Ha or UV fluxes to estimate the intrinsic 
SFR in the other mentioned works. In our case, if the 
extinction corrected Ha fluxes linearly correlate with the 
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Corrected Fp^ [erg s"^ cm"^] 

Fig. 5. — Ha versus Paa fluxes of all regions showing 5<j detec- 
tions of Pa« emission in the NICMOS narrow-band image. Fluxes 
are corrected for dust extinction using the Balmer decrement de- 
rived values. The solid line shows the Ha/Paa=8.15 ratio predicted 
by recombination theory. Median error bars for the corrected fluxes 
are shown. 

corrected Paa fluxes, following the intrinsic line ratio ex- 
pected from recombination theory, then we can confirm 
that our extinction values have been properly estimated. 
In that case we can do without the IR data, and apply an 
extinction correction to the measured Ha fluxes which is 
solely based in the optical spectra. 

We measure Pa fluxes for all 735 regions in the NIC- 
MOS F187N continuum subtracted narrow-band image 
(see §4.1), using apertures matching the size of the 
VIRUS-P fibers. Figure [5] shows extinction corrected 
Paa versus Ha fluxes for all regions showing 5<7 detec- 
tions of Paa emission in the NICMOS narrow-band im- 
age. Both lines have been corrected using the Balmer 
decrement derived extinction, and a MW extinction 
law. The solid line in Figure [5] shows the theoretical 
Ha/P aa=8.15 ratio taken from lOsterbrock fc Ferlandl 
()2006l ). The observed line ratios are in agreement with 
the theoretical value, and the scatter can be attributed 
mostly to measurement errors. This confirms that Ha 
fluxes, once corrected for dust obscuration using the 
Balmer decrement derived extinction, can provide an un- 
biased measure of the intrinsic SFR in the disks of normal 
face-on spirals. 

6. MEASUREMENT OF GAS MASS SURFACE DENSITIES 

In order to measure the atomic and molecular gas sur- 
face density at the position of each of the 735 regions 
under study, we measure integrated intensities in the 
THINGS 21 cm and the BIMA SONGS CO J=l-0 maps, 
and translate them into gas surface densities using the 
calibrations presented below. The intensities are mea- 
sured over an area equal to the beam size of each map. 
At each of the 735 fiber positions we perform aperture 
photometry on the 21 cm and CO maps, and measure 



the integrated gas intensity in apertures of effective ra- 
dius rcff=\/a6/2, where a and b are the major and minor 
axis of the beam of each map. This translates in an ef- 
fective apperture diameter of 5.7" and 5.4" for the 21 cm 
and CO maps respectively, which is well matched to the 
VIRUS-P spatial resolution which is set by the convo- 
lution of a 4.3" diameter fiber and a 2" FWHM seeing 
disk. 

To convert the 21 cm intensities in atomic hydrogen 
colur nn densities we use the following relation adapted 
from lWalter et al.l (|2008[) . 

Nhi = 1.823 X 10i« f—I^^] cm-2 (3) 
\ K km s ^ sr / 

where Tb is the velocity integrated surface brightness 
temperature in the 21 cm map. To convert the CO J=l- 
intensities to H2 column d ensities we use the CO to H2 
conversion factor Xco from lBloemen et al.l (|1986[ ) so, 

where Tb is the velocity integrated surface bright- 
ness temperature in the CO J=l-0 map. The Xco 
factor used he r e wa s chosen for consistency with 
iKennicutt et al.l ()2007f ). and differs fro m the X go — 
2. Ox 10^° {Kkms-'^)-^ factor used by Bigi el et al.l (|2008). 
Current uncertainties in Xco of order of a factor 
of 2, and the true value depen ds on assumptio ns about 
the dynamical state of GMCs ([Blitz et al.ll2007[ ). In any 
case, using a different Xco can only introduce an offset 
in the normalization of the SFL and should not change 
its observed shape. 

Finally, the atomic and molecular gas surface densities 
are derived from the column densities using the following 
relations, 

T,Hi — mnNHi cosi (5) 

Sifj — 2mHNH2 cos I (6) 

where uih is the hydrogen atom mass a nd i = 20° i s 
the inchnation of NGC 5194 as measured bv lTullvl (|1974D . 
These correspond to hydrogen gas surface densities, and 
should be multiplied by a factor ~1.36 to account for the 
mass contribution of helium and heavier elements. 

7. PHOTOIONIZATION AND SHOCK-HEATING BY THE 
CENTRAL AGN 

The center of NGC 5194 hosts a weak active nucleus. 
The emission-line ratios in the narrow-line region around 
the A GN are consistent w ith those of typical Seyfert 
nuclei ([Bradley et al.|[200l . and references therein). X- 
ray Chandra observations show the nucleus and two ex- 
tended emission components extending ^ 15" North and 
- 7" South of it ([Terashima fc Wilson '2001). Bipolar ex- 
tended radio emission spatially coincident with the X-ray 
emission, as well as weak jet with a position angle of 158° 
connecting the nucleus with the southern radio lobe was 
observed by iGranc & van der Hulst (1992) and further 
confirmed bv lBradlev et al.l (|2004f ). All the observations 
are consistent with the gas in the inner nuclear region 
(r < 1") being dominantly photoionized by the central 
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AGN, and the outer parts showing extended emission, 
arising from shock-heating by a bipolar outflow. 

For the purpose of constructing the SFL, we want 
to exclude regions whose main source of ionization is 
not UV flux coming from massive star-formation. Re- 
gions in which the gas is photoionized by the AGN or 
shock-heated by the jet will emit in Ha and mimic star- 
formation. 

In order to identify these regions we use emission- 
line ratio diagnostics com monly used to d istinguis h nor- 
mal from act ive galaxies f Veilleux fc Os tcrbrock Il987t 
iKewlev et al.l f2001'). Figure [6] shows the extinction cor- 
rected [NII]A6584/Ha versus [OIII]A5007/H/3 line ratios 
for all the regions. The solid and dotted lines mark the 
theoretical threshold separating AG Ns from star-forming 
galaxies proposed bv IKewlev et al.l (|2001) and the ±0.1 
dex uncertainty in their modeling. To avoid the rejection 
of regions unaffected by AGN contamination which scat- 
ter above the threshold, we impose a double criteria. We 
flag as "AGN affected", all the region lying above the 
threshold, and at an angular distance of less than 15" 
(600 pc) from the nucleus of the galaxy. Filled triangles 
in Figure [6] correspond to the 17 regions complying with 
both criteria. Open diamonds correspond then to the 718 
regions unaffected by AGN contamination we will use to 
construct the SFL. Notice that none of these regions lie 
above the -1-0.1 dex model uncertainty dotted line, and 
that the ones lying above the threshold seem to follow 
the same sequence traced by the regions unaffected by 
AGN contamination below it. These fibers showing high 
line ratios but not associated with the central AGN fall in 
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Fig. 6.— [NII]A6584/Ho versus [OIII]A5007/H/3 line ratio for 
th e 735 regions . The sohd hne marks the theoretical threshold 
of IKewlev et al.l l[2001j) separating AGNs from star-forming galax- 
ies. Dotted lines mark the ±0.1 dex uncertainty in the threshold 
modeling. The 17 regions above the threshold and having angular 
distances to the galaxy nucleus of < 15" are flagged as "AGN af- 
fected" and are shown as filled triangles. Open diamonds show the 
718 regions unaffected by AGN contamination used to construct 
the SFL. 



og(f([Nll]A6584)/f(Ha)) 
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Fig. 7. — Map of the [NII]A6584/Ha emission line ratio in the 
central region of NGC 5194. Regions flagged as "AGN affected" 
are marked by black crosses. 

the inter-arm regions of the galaxy, and have a spectrum 
that is dominated by the DIG (§8). 

Figure [7] shows a map of the [NII]A6584/Hq! line ra- 
tio. Regions flagged as "AGN affected" are marked 
with black crosses. It can be seen that they have high 
emission-line ratios typical of AGN, and that they fall 
in a region which is spatially coincident with the ex- 
tended radio and X-ray emission observed around the 
nuclei. The "AGN affected" region is elongated in a 
similar direction to the measured PA=158° of the ra- 
dio jet (C rane & van de r Hulstl[l99llBradlev elalMM 
iTerash ima & Wilson 2002). Figure [7] clearly shows the 
enhanced line ratio in the inter-arm regions of NGC 5194. 
These high ratios originate in the DIG of the galaxy and 
are discussed in the following Section. 

8. CONTRIBUTION FROM THE DIFFUSE IONIZED GAS 
AND CALCULATION OF SFR SURFACE DENSITIES 

If we were to calculate SsFi?. using the extinction cor- 
rected Ha flux observed on each region, we would be 
working under the assumption that all the emission ob- 
served in a given line of sight towards the galaxy has an 
origin associated with ionizing flux coming from localized 
star-formation in the same region. This is not necessar- 
ily true in the presence of a diffuse ionized component 
in the ISM of the galaxy. The role of the diffuse ion- 
ized gas (DIG, a.k.a. warm ionized medium, WIM) as 
an important component of the ISM of star-forming disk 
galaxies in the local universe has been properly estab- 
hshed d uring the l ast two decades (e .g. see reviews by 
lMathisl[2000 and Haffner et al.ll2009h . The existence of 
a significant component of extra-planar ionized hydrogen 
in a galaxy requires that a fraction of the ionizing Lyman 
continuum photons generated in star forming regions in 
the disk escapes and travels large distances of the order 
of kiloparsecs before ionizing neutral hydrogen at large 
heights above the disk. These distances are one order 
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Fig. 8. — Histogram of the [SII]/Hq of H II regions (solid) and 
pointings towar ds DIG (dott ed) in the Milky Way as measured by 
WHAM t Madsen et al.ll200l) . Vertical lines mark the mean values 
for the two distributions. 



of magnitude larger than the Stromgren radii associated 
with the most massive O stars, and the ionizing flux is 
thought to escape through super-bubbles in a complex 
hydrogen density and ionization distribution created by 
supernovae, stellar wi nds, and large sc ale ionization by 
OB associations (e.g. iDove et al.ll2000[ ). 

Under these conditions a hydrogen atom emitting an 
Ha photon observed to come in the direction of a certain 
region of the galaxy is not necessarily required to have 
been ionized by locally produced UV photons in the same 
region. Hence the Ha flux measured in each region is 
the sum of the flux coming from locally star-forming H 
II regions in the disk, and a contribution from the DIG. 
In order to properly estimate T,sfr and the spatially 
resolved SFL we need to separate and subtract the DIG 
contribution from the observed Ha fluxes. 

Low- ionization line ratios like [NII]A6584/Ha and 
[SII]A6717/Ha (hereafter [SII]/Ha) are observed to be 
greatly enhanced in the DIG, as compare d to the 
typical values observed in H II regions (jRevnoldsl 
119851 iHoopes fc Walterbo£l[2003f ). Recent results from 
The Wisconsi n Ha Mapper (WHAM^) sky survey by 
iMadsen et all (|2006f) show that H II regions in the 
Milky Way have a typical ([SII]/Ha)ff//=0.11 with 
a small rms scatter from region to region of only 
A([SII]/Ha)H//=0.03. On the other hand, high galac- 
tic latitude pointings sampling the DIG component show 
a mean ([SII]/Ha)£)7G=0.34, with a large scatter from 
pointing to pointing of A([SII]/Ha)_D/G=0.13. Figure [5] 
shows a histog r am o f the [SII]/Ha line ratios taken from 
IMadsen et alT fm)6) for H H regions and the DIG as 
measured by WHAM. It can be seen that the [SII]/Ha 
ratio provides a very useful tool to separate the contribu- 

^ http:/ /www. astro. wisc.edu/wham/ 



tion from the DIG and the disk H II regions in our spec- 
tra. The [Nil] /Ha ratio, while still enhanced in the DIG 
as can be clearly seen in Figure [71 shows a much larger 
scatter both for H II regions and pointings towards the 
DIG, and does not provide such a clean separat i on as the 
[SII]/Ha ratio (see Figure 21 in IMadsen et all (|2006f )). 

We model the measured Ha flux of each region as the 
sum of a contribution from H II regions plus a contribu- 
tion from the DIG, so 



/(iJa) - f{Ha)Hii + f{Ha)DiG 

= CHiif{Ha) + CDiGf{Ha) 



(7) 



where Crii is the fraction of the total flux coming from 
local star-forming regions in the disk, and Cd/g=(1- 
Chii)- The observed [SII]/Ha ratio is then given by. 



[sii] 

Ha 



= Z' 



HII 



HII 



t'DIG -JJ 



(8) 

where Z' = Z/Zmw is the metaflicity of NGC 5194 
normalized to the Milky Way value. Figure [5] shows the 
observed [SII] /Ha ratio as a function of extinction cor- 
rected Ha flux. The left axis sho ws Chii calcula t ed as - 
suming a value of Z' = 1.0/1.5. iBresolin et all (|2004D 
measured the oxygen and sulfur abundance gradient in 
NGC 5194 using multi-object spectroscopy of 10 H II 
regions spanning a large range in radii. Integrating his 
best-fitted oxygen abundance gradient out to a radius of 
4.1 kpc provides an mean 12-t-log(0/H)=8.68, which is 
1.55 time s lower than the solar oxygen abundance mea- 
sured by iGrevesse et al.l ()1996[ ) . Although a large scat- 
ter is observed in the literature for both the solar oxy- 
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Fig. 9. — Observed [SII]/Ha emission line ratio for the 718 
regions unaffected by AGN contamination. The thin dashed and 
dotted lines show the mean ratio observed in H II regions and 
pointings towards the DIG in the Milky Way respectively. The 
thick dashed and dotted lines show the former ratios sealed down 
by a factor Z' = 1.0/1.5. The left axis shows the fraction of the 
flux coming from H II regions in the disk given by Equation 8. The 
solid red curve shows the DIG correction applied to the data given 
by Equation 9, and the continuation of the function to fluxes lower 
than /o is marked by the dashed red line. 
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Fig. 10. — Left: Map of the extinction corrected Ha nebular emission flux in the central 4.1x4.1 kpc^ of NGC 5194. Right: Same map 
after removing the DIG contribution to the Ho emission line flux, that is, showing only the flux coming from H H regions in the disk of 
NGC 5194. 



gen abundanc e and the oxygen abundance in Milk y Way 
H II regions (lGrevesse~ et al. 1996; Allendc Pric to et al] 
120011: IShaver et al.lll983l : 'lDeharveng et al.H2000[) . it can 
be seen in Figure[9]that using a factor of 1.5 implies that 
the brightest Ha emitting regions in NGC 5194 are com- 
pletely dominated by emission from H II regions in the 
disk, having Chii ~ 1 with a scatter that is consistent 
with the intrinsic scatt e r of .03 measured in the Milky 
Wav bv [Madsen et all (|2006[ ). These brightest regions 
trace the spiral structure of the galaxy and are expected 
to be H II region dominated since on high star-formation 
regions the disk should outshine the DIG by many orders 
of magnitude. 

There is a clear correlation between Chii and the Ha 
flux. The observed trend is consistent with the DIG dom- 
inating the spectrum of fainter Ha regions, and the H II 
regions in the disk outshining the DIG in the brightest 
ones. The scatter is large mostly because of intrinsic scat- 
ter in the line ratio (see Figure [5]). In order to compute a 
robust DIG correction, we fit the Chii values using the 
simple functional form, 

Chii^I.O-jJ^,; {for f {Ha) > fo) (9) 
f{Ha) 

where fo = 3.69 x 10~^^ erg s~^cm~^ is the flux at 
which the DIG contributes 100% of the emission, and 
hence Chii = for f{Ha) < fo. The correction is 
shown as the red solid line in Figure [HI We multiply the 
extinction corrected Ha fluxes by the above correction 
factor in order to remove any contribution from the DIG 
in NGC 5194. It is worth noting that using Equation 9 
to remove the DIG is equivalent to subtracting a con- 
stant DIG flux value fo for all regions with f{Ha) > fo 
(the large majority of the regions). Hence, the line ratio 
distribution presented in Figure [5] is very well fitted by a 
flat DIG component. 



FigurefTUlpresents maps of the extinction corrected Ha 
emission line flux before and after the DIG correction is 
applied. It can be seen clearly how the Ha emission 
traces the spiral pattern of star-formation. The correc- 
tion leaves the Ha flux coming from the brightest star- 
forming regions practically unchanged, while removing 
the contribution from the DIG which dominates the ob- 
served spectrum in the inter-arm regions of the galaxy. 
The latter can also be appreciated in Figure [71 which 
shows an enhanced [Nil] /Ha ratio typical of the DIG 
in the inter-arm regions, and normal H II region ratios 
throughout the spiral arms. 

Integrating over the complete observed area, the DIG 
contributes only 11% of the total Ha flux. Previous pho- 
tometric measurements of the diffuse ionized fraction in 
nearby spiral galaxies, including NGC 5194, yield me- 
dian diffuse fractions of ^50% ( e.g.lFerguson et al. 199 ^: 
Hoopes et a l. 1996; Greenawalt et al l ll998l : lThilkCT et al.l 
20021 : lOev et al. 200ir These studies are performed ei- 
ther by masking of H II regions or by discrete H II re- 
gion photometry in Ha narrow-band images. Although 
it will be seen in §10 that the assumption of a constant 
[Nil] /Ha ratio throughout the galaxy used to correct the 
narrow-band images in all the above studies can intro- 
duce overestimations of the DIG Ha brightness of up 
to 40%, this effect is small, and cannot account for the 
difference between our diffuse fraction and the typical 
values found in the literature. The difference is most 
likely due to the fact that our observations are limited 
to the highly molecular, and hence strongly star-forming 
central part of the galaxy. Our measured diffuse ionized 
fraction is then only a lower limit to the DIG contribution 
over the whole galaxy, since at larger radii the relative 
contribution from H II regions is expected to significantly 
decrease. Though the DIG contribution to the integrated 
Ha luminosity in the central region of NGC 5194 could 
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Fig. 11. — Atomic gas suface density versus SFR surface density for the 718 regions unaffected by AGN contamination. Upper limits 
in TisFR correspond to regions with Chi I = 0. The vertical dashed line marks the HI to H2 transition threshold at 10 Mqpc"'^. The 
diagonal dotted lines correspond to constant depletion timescales r = SFE~^ of 0.1, 1, 10 and 100 Gyr. 



be small, on the small scales sampled by the VIRUS-P 
fibers the DIG can account for 100% of the observed Ha 
flux, especially in between the spiral arms where H II re- 
gions are rare. Given the clear dependence of the above 
correction with Ha flux, failing to correct for this effect 
introduces a bias in the SFL towards shallower slopes. 

The corrected Ha emission-line fluxes are transformed 
into Ha luminosities using the assumed distance to NGC 
5194 of 8.2 Mpc. Since the DIG is suspected to arise from 
UV photons escaping star forming regions in the disk, not 
accounting for these photons should introduces a system- 
atic underestimation of the SFR. The challenge resides 
in our inability to tell from where in the disk these UV 
photons come from. To ameliorate this problem, we scale 
the Ha luminosities by a factor of 1.11, which is equiva- 
lent to assuming that the UV photons ionizing the DIG 
were originated in the star-forming regions in the disk 
proportionally to their intrinsic UV luminosities. These 
scaled luminosities (Lcori (Ha)) are used to estimate the 



SFR for each of the 718 regions. We use the calibra- 
tion presented in iKennicuttI ( 1998af ). for which the SFR 
is given by, 

SFR [Moyr-i] = 7.9 x IQ-^^UoAHa) [erg s-^] (10) 

The above calibration assumes a Salpeter IMF over the 
range of stellar masses 0.1-100 Mq. To co nvert to the 
Kroup a-type two-component IMF used in iBigiel et"an 
(|2008h . the SFR must be multiplied by a factor of 0.63. 

The SFRs for individual regions are then con- 
verted to SFR surfac e densities (Y^sfb.)- Following 
iKennicutt et al.l ()2007[ ). we divide the SFR by the pro- 
jected area on the sky of the 4.3" (172 pc) diameter re- 
gions sampled by each fiber on the IFU, and multiply it 
by a factor of cos(20°) to account for the inclination of 
NGC 5194 l|Tullvlll974n . 

9. THE SPATIALLY RESOLVED STAR FORMATION LAW 
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Fig. 12. — Molecular gas suface density versus SFR surface density for the 718 regions unaffected by AGN contamination. Upper limits 
in TiSFR correspond to regions with Chi I = 0. Upper limits in Si/j correspond to regions with non-detection in CO at the la level. The 
diagonal dotted lines correspond to constant depletion timescales t = SFE~^ of 0.1, 1, 10 and 100 Gyr. Also shown is the best-fitted power 
law from the Monte Carlo method (black solid line), and the best-fitted parameters. 



The observed relations between 'Ssfr and the gas sur- 
face densities of different components of the ISM (S/f/, 
Sjjj , and ^Hi+H2 ) ^re presented in Figures \TI\ [iS] and 
1131 Error bars in gas surface densities correspond to the 
la uncertainties given in §4.1 and §4.2. Error bars in the 
SFR surface density include a series of uncertainties that 
we proceed to describe. First we consider the uncertainty 
in the observed Ha fluxes. This comes from the fitting 
of the Ha line described in §5.2, which was performed 
considering the observational error in the spectrum (ob- 
tained from the error maps described in §3). Second, the 
uncertainty in the dust extinction correction is included 
by propagating the fitting errors of the observed Ha and 
H/3 fluxes through Equation 2. Finally, in order to ac- 
count for the error associated with the DIG correction, 
we introduce a 20% uncertainty in "Esfr, consistent with 
the median scatter of the points in Figure [9] around the 
correction used. All these uncertainties are summed in 



quadrature to account for the error bars in User- We 
do not consider errors in the flux calibration which are 
expected to be of ~5%, nor in the CO to H2 conversion 
factor. The later is currently highly uncertain and might 
change by up to a factor of 2 depending on assurn ptions 
about the dynamical state of GMCs (iBlitz et al.ll2007.) . 
In any case, these two sources of systematic errors enter 
the SFL as multiplicative factors. Hence, they can only 
introduce a bias in the normalization of the SFL, and 
should not affect the fitted values of the slope and the 
intrinsic scatter. 

From Figure [11] it is clear that SsFfi shows a very 
poor correlation with "Shi, since regions having simi- 
lar atomic gas budgets can have star formation activi- 
ties that differ by more than 3 orders of magnitude. We 
observe an evident saturation in the atomic gas surface 
density at T,hi ~ 10 Mqpc~^. Also, there is a slight 
inversion in the sense of the correlation at high Hsfr, 
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associated with the central part of the galax y due to the 
prese nce of a minimum in the HI profile |Bigiel et al.l 
[2008t ). These HI "holes" are common in the centers of 
spiral galaxies, and in them the ISM is fully dominated 
by molecular hydrogen while the atomic gas is almost 
completely depleted. The sa turation at 10 Mmpc "^ has 
been previously observed by IWong fc Blitj (|2002D using 
azimuthally averaged data, and further confi rmed to be a 
widesp read phenomena in normal spirals bv lBigiel et al.l 
using 2D spatially resolved measurements. It is 
thought to be related to a threshold in surface density at 
which a phase-tran sition from atomic to m olecular gas 
occurs in the ISM (jKrumholz et al.ll2009ah . Given the 
lack of correlation between T,hi and T^sfRj we do not at- 
tempt to fit a atomic gas SFL. We restrict our analysis to 
the modeling of the molecular and total gas correlations 
with the star-formation activity. These correla tions are 
usually well describe d by a power-law function (|Schmidtl 
[1951 lKennicuttJ [l998b;i. 

It has been established that the observed rms disper- 
sion about a power-law in these SF Ls is much larger 
than the observationa l uncertainties (|Kenmcuttj Il998bt 
iKennicutt et al.l [20071 ) . implying the existence of signifi- 
cant intrinsic scatter of physical origin in the relations. 
However, previous works have not introduced this in- 
trinsic scatter into the parameterization of the SFL, and 
authors restrict themselves to measure the scatter after 
fitting a power-law to the data. In this work, we incor- 
porate the intrinsic scatter in the SFL, which we param- 
eterize as: 

^S£fl ^ ^ / ^ \ A^(o,e) 

lM0yr-ikpc-2 VlOOM0pc-2y' ^ ' 

where A is the normalization factor, N is the slope, 
and A/'(0, e) is a logarithmic deviation from the power- 
law, drawn from a normal distribution with zero mean 
and standard deviation e. The value of e corresponds to 
the intrinsic scatter of the SFL in logarithmic space. The 
factor 10 ^("'■^^ can be interpreted as changes of phys- 
ical origin in the star-formation efficiency for different 
regions. We chose a pivot value for the normalization 
of IOOMqpc"^, which is roughly at the center of the 
distribution of measured Sgas values, in order to min- 
imize the covariance between the slope and the normal- 
ization. When comparing the normalization factors de- 
rived here with other fits found in the literature, this 
must be taken into account. Most works quote normal- 
izations at IMqPc"^, while iBigiel et"al] (|2008[ ) quotes 
normalizations at IOMqpc"^. 

Previous measurements of the spatially resolved SFL 
use different algorithms to fit a power-law to the data. 
Usually a linear regression in logarithmic space is per- 
form ed, but methods differ in the treatment of error 
bars. 'Kennicutt et all ()2007[ ) used a FITEXY algorithm 
(jPress et al. 1989), which has the advantage of incor- 
porating errors in both the ordinate and abscissa coor- 
dinates, although errors must be assumed to be sym- 
metri c in logarithmic s pace, which is not always the 
case. iBigiel et"al] (|2008D used an ordinary l east-squares 
(OLS) bisector method (jlsobe et al.l 119901 ) giving the 
same weighting to every data point. Both methods have 
the disadvantage of not being able to incorporate upper 
limits in the minimization. Our data is mainly limited 



by the sensitivity of the CO intensity maps as can be 
seen in Figure [T^ where 93 of the 718 regions unaffected 
by AGN contamination are undetected in CO and hence 
we can only provide upper limits for their molecular gas 
surface densities. This is also the case in the works men- 
tioned above. As will be seen in §11, these upper limits 
contain important information regarding the slope of the 
spatially resolved SFL, and neglecting them biases the 
fits towards steeper slopes. We introduce and use a new 
method for fitting the SFL which is not affected by the 
above issues. 

9.1. The Fitting Method 

To fit our data we use a Monte Carlo (MC) approach 
combined with two-dimensional distribution comparison 
techniques com monly used in colo r-magnitude diagram 
(CMD) fitting (jPolphin et al.ll2001h . Our method allows 
us to include the regions not detected in the CO map 
(including the ones with negative measured fluxes), in- 
corporate the intrinsic scatter in the SFL as a free pa- 
rameter, and perform the fitting in linear space, avoiding 
the assumption of log-normal symmetric errors. In the 
following, we describe our fitting method. 

For any given set of parameters {A, N, e}, we generate 
200 Monte Carlo realizations of the data. To create each 
realization, we take the measured values of Sgas as the 
true values and calculate the corresponding true SsFi?, 
using Equation 11, drawing a new value from A/'(0,e) 
for each point in order to introduce the intrinsic scat- 
ter. Regions for which we measure negative CO fluxes 
are assumed to have Egas = "^sfr = 0. In order to 
account for observational errors, data points are then 
offset in 'Ssfr and Sgas by random quantities given 
by the observed measurement error for each data point. 
The uncertainty in T,sfr is largely dominated by the 
errors introduced in the dust extinction and DIG cor- 
rections. Since both corrections are multiplicative, we 
apply the random offsets as multiplicative factor drawn 
from a A/'(l, a{J^sFR)/^SFR) distribution. On the other 
hand, the error in Sgas is dominated by systematic offsets 
introduced during the combination and calibration of in- 
terferomctric data. Accordingly, the random offsets in 
Sgas are introduced in an additive manner, using values 
drawn from a Af{0, a{Tigas)) distribution. It is important 
to notice that while for plotting purposes. Figures [TTlfT^ 
and 1131 show upper limits in Sgas and Y^sfr, in the fit- 
ting procedure the measured values of these data-points 
are used together with their usually large error bars. 

Having the observed data points and the large collec- 
tion of realizations of the data coming from the model, we 
need to compare the distribution of points in the Egas- 
TisFR plane in order to assess how well the model fits 
the data given the assumed parameters. To do so, we 
define a grid on the Ttgas-TjSFR plane and count the num- 
ber of data points falling on each grid element both in 
the data and in the 200 re a lizatio ns. This method is 
adapted from Dolphin et al.l ([2002), and it is the equiv- 
alent to the construction of Hess diagrams used in CMD 
fitting. The grid covers all the observed data points, has 
a resolution of AT,gas=^56 Mqpc"^ and of A'E,sfr=QA1 
MQyr~^kpc~^, and is shown in the left panel of Figure 
[T4l A single extra grid element containing all the points 
in the Monte Carlo realizations falling outside the grid 
and zero observed data points is also included in the cal- 
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Fig. 13. — Total gas suface density versus SFR surface density for the 718 regions unaffected by AGN contamination. Upper limits in 
TiSFR correspond to regions with Chi I = 0. Upper limits in T,hi+h-> correspond to regions with non-detection in CO at the Icr level. 
The diagonal dotted lines correspond to constant depletion timescales r = SFE~^ of 0.1, 1, 10 and 100 Gyr. Also shown is the best-fitted 
power law from the Monte Carlo method (black solid line), and the best-fitted parameters. 



culations below. 

We average the number of points in each grid element 
for the 200 Monte Carlo realizations and call this "the 
model" . In order to compare the model to the data we 
compute a statistic of the following form: 



E 



(12) 



Where the sum is over all the grid elements in the Sgas- 
^SFR plane, Ni is the number of observed data points, 
and Mi is the number of model data points in the grid 
element i. We sample a large three dimensional grid 
in parameter space with a resolution of Alog(A)=0.018, 
A7V=0.036, and Ae=0.011, centered around our best ini- 
tial guesses for the different SFLs, and compute for 
every combination of parameters in the cube. 

To exemplify our method, the left panel in Figure [14] 



shows the observed molecular SFL in linear space, to- 
gether with the best-fitted Monte Carlo model. Overlaid 
are all the grid elements, color-coded according with the 
density of points inside each of them. The top central 
panel shows the number of points in each grid element 
in the model versus the data for the best-fitted model, in 
this plot, deviations from the dashed line contribute to 
the statistic. Also shown is the for each parameter, 
marginalized over the other two. The best-fitted value for 
each parameter is obtained by fitting a quadratic func- 
tion to the minimum x^ ^it each parameter value sam- 
pled. Uncertainties at the la, 2a, and 3a levels are also 
shown in the plots. Notice that the sampled set of pa- 
rameters showing the minimum is always within 1 cr of 
the best-fitted value deduced from the quadratic function 
fitting. 

Thorough testing of the fitting method was carried out. 
The number of Monte-Carlo simulations is high enough 
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Fig. 14. — Left: The observed molecular SFL in linear space (top), together with the 200 Monte Carlo realizations of the data for the 
best-fitted parameters (bottom). The grid used to compare the model to the data is shown in red, and each box in the grid shows a cross, 
color-coded according to the number of points in the grid (with red corresponding to the highest value and black corresponding to zero). 
Center-Top: Number of data-points per grid elements in the model versus the data. Center-Bottom and Right: Reduced for each of 
the three free parameter in the fit {A, N, and e), marginalized over the other two parameters. Red crosses show the x obtained for 
each sampled combination of parameters. The best-fitted quadratic function to the minimum is shown in green. The best-fitted x^i 
together with the Icr, 2cr, and 3cr levels are shown as horizontal dotted lines. The blue and black vertical dashed lines marks the best-fitted 
parameter and its la uncertainty respectively. 



for consecutive runs of the algorithm on the same data to 
produce best-fitted values for the parameters that show 
a scatter of less than 0.1a. The best-fitted parameters 
are somewhat sensitive to the chosen grid spacing in the 
linear 'Sgas-'^SFR plane. Fitting of artificially generated 
data-sets drawn from known parameters, showed the grid 
resolution we use to be the best at recovering the intrinsic 
parameters with deviations from the true values of less 
than 0.5(7. 

9.2. Fits to the Molecular and Total Gas Star 
Formation Laws 

We applied our method to fit the observed SFL in both 
molecular gas and total gas. The best-fitted SFLs are 
shown as solid lines in Figures [T^] and [T31 where the 
best-fitted parameters are also reported. For the molec- 
ular gas SFL we measure a slope N — 0.82 ± 0.05, an 
amplitude A = io~i-29±o.02^ ^^^^ intrinsic scatter 
e = 0.43 ± 0.02 dex. In the central part of NCG 5194 
we are sampling a density regime in which the ISM is 
almost fully molecular, hence the total gas SFL closely 
follows the molecular SFL and shows very similar best- 
fitted parameters. For the total gas SFL we obtain a 
slope N = 0.85 ± 0.05, an amplitude A = io-i-3i±o "2^ 
and an intrinsic scatter e — 0.43 ± 0.02 dex. 

Of great interest is the large intrinsic scatter observed 



in the SFL. A logarithmic scatter of 0.43 dex implies that 
the SFR in regions having the same molecular gas sur- 
face density can vary roughly by a factor of ~3. This is 
very important to keep in mind when using the SFL as 
a star-formation recipe in theoretical models of galaxy 
formation and evolution. Results from this type of mod- 
eling should be interpreted in an statistical sense, and we 
must always remind ourselves that SFRs predicted for 
single objects can be off by these large factors. The bot- 
tom left panel of Figure [T^ is an striking reminder of the 
limitations involved in the use of SFLs as star-formation 
recipes in analytical and semi- analytical models. The 
large scatter observed is indicative of the existence of 
other parameters, besides the availability of molecular 
gas, which are important in setting the SFR. 

As will be discussed in §11, the fact that we mea- 
sur e a slightly sub-line ar SF L is consiste n t rece nt results 
by iBigiel et all (|2008[) and iLerov et all (I2008D. as well 
as with recent theoretical modeling bv iKrumholz et al.l 
()2009U ). but in disagreement with the significantly super- 
linear molecul ar and tot a l gas SFLs measured in NGC 
5194 by Ken nicutt et al.l ()2007f ). Our results imply de- 
pletion times for the molecular gas of r « 2 Gyr, which 
is roughly a factor of ^100 long er than the typical free 
fall time of GMCs ()McKeelll99"9[ ). These low efficiencies, 
of the order of 1% per free-fall time, are observed in a 
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large range of spatial scales and densities in different ob- 
jects. It is seen all the way from HCN emitting clumps, 
infrared dark clouds, and GMCs in the Milky Way to 
the molecular ISM in large scales in normal spiral galax- 
ies and starburst, and is consistent with models in which 
star-formation is regulated by supersonic turbulence in 
GMCs, induced by feedback from star-fo rmation itself 
(|Evans et al.ll2009l: iKrumholz fc Tanll2007[) . 



10. 



BALMER ABSORPTION AND THE N[II]/Ha RATIO, 
IMPLICATIONS FOR NARROW-BAND IMAGING 



Narrow-band imaging is the most widely used method 
for conducting spatially resolved measurements of the 
Ha emission line in nearby galaxies. Images taken with 
a narrow-band filter centered at Ha, and either a broad- 
band or off-line narrow-band, are subtracted in order to 
remove the continuum in the on-line bandpass. The ex- 
cess flux in the on-line narrow-band is expected to map 
the nebular emission. Narrow-band filters have typical 
FWHMs of ~70A, and hence suffer from contamination 
from the [NIIJAA, 6548, 6584 doublet. Also, narrow-band 
techniques cannot directly separate the nebular emission 
from the underlying photospheric absorption Ha. Cor- 
rections to account for these two factors are usually ap- 
phed. 

In order to correct for the underlying absorption, the 
continuum image is usually scaled before subtraction so 
selected regions in the galaxy, which are a priori expected 
to be free of Ha emission, show zero flux in the sub- 
tracted image. This is equivalent to correcting for a con- 
stant Ha absorption EW across the galaxy (assuming 
that the continuum level was reliably estimated, which 
might not be the case when broad-bands are used in- 
stead of off-line narrow-bands, since the spectral slope 
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Fig. 15.— ([NII]A6548+[NII]A6584-|-Ho)/Ho ratio as a func- 
tion of extinction corrected Ha flux for the 718 regions under 
study. The sohd line marks the observed mean value of 1.65. The 
dashed line marks the 1.67 value expected by assuming line ratio 
of [NII]A6584/Ha=0.5 and [NII]A6548/[NII]A6584=0.335. 
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Fig. 16. — Bias introduced by the missestimation of the strength 
of the Ha absorption feature or equivalently of the continuum level. 
Black dots show show the fraction of the observed flux that we 
would observe if the stellar absorption was not considered at all. 
Red dots show the same fluxes corrected using a constant absorp- 
tion EW=-2.4A. Dark blue and green dots correspond to under- 
stimations and overestimations of the continuum by a 10%. Light 
blue and orange dots correspond to understimations and overesti- 
mations of the continuum by a 50%. 



of the stellar continuum can vary significantly across the 
galaxy). The [Nil] contamination is usually taken out 
by assuming a constant [Nil] /Ha ratio across the whole 
galaxy, which together with the relative filter transmis- 
sion at the wavelengths of the three lines, is used to com- 
pute a correction factor which is used to scale down the 
observed continuum subtracted narrow-band fluxes in or- 
der to remove the [Nil] contribution. Integral-field spec- 
troscopy is free of these two effects, since both the [Nil] 
lines and the photospheric Ha absorption can be clearly 
separated from the Ha emission (see Figure [Sj. Thus, 
our observations provide an important check on the va- 
lidity of the corrections typically applied in narrow-band 
studies, and the biases introduced by them. 

For the [Nil] correction, line ratios of 
[NII]A6584/Ha=0.5 a nd [NII]A6548/[NII]A 6584=0.335 
are typically assumed (jCalzetti et al.ll2005l ). Based on 
these ratios, a perfect Ha filter (i.e. one with a constant 
transmission across the three lines) would measure a flux 
that is a factor of 1.67 higher than the Ha flux. Figure 
[m shows the ([NII]A6548-f[NII]A6584-fHa)/Ha ratio 
as a function of the extinction corrected Ha flux, as 
measured in the VIRUS-P spectra of all 718 star-forming 
regions. Although we measure a mean value of 1.65 
(solid line), in good agreement with the predictions 
from the above line ratios (dashed line), it can be seen 
that the correction factor is a strong function of Ha 
flux. The fact that we observe an increasing [Nil] /Ha 
ratio as we go to fainter Ha fluxes is consistent with 
the nebular emission in the faintest parts of the galaxy 
(mainly the inter-arm regions) being dominated by the 
DIG component of the ISM (see Figure [7] and §8). 
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The observed line ratios imply that assuming a con- 
stant NII/Hq; ratio throughout the galaxy would intro- 
duce systematic overestimations of the Ha flux of up to 
40% in the faintest regions, as well as systematic under- 
estimations of up to 25% for the brightest regions. The 
effect is a strong function of Ha flux, and its magni- 
tude is of the order of the typical uncertainties quoted 
for narrow-band photometry of star-forming regions in 
nearby galaxies. While in theory these systematic miss- 
estimations should bias a measurement of the slope of 
the SFL towards shallower values, the magnitude of the 
effect is ten times smaller than the intrinsic scatter in the 
SFL and the introduced bias is negligible. 

Now lets look at the effects introduced by errors in 
the continuum subtraction and estimation of the under- 
lying Ha stellar absorption. When doing narrow-band 
imaging, the estimated value for the Ha absorption EW 
is coupled, and impossible to separate from the esti- 
mated continuum level. So overestimations of the ab- 
sorption EW can be thought as underestimations of the 
subtracted continuum and viceversa. Black crosses in 
Figure [16] show the observed Ha emission flux (before 
dust extinction correction) versus the fractional differ- 
ence between the Ha emission and absorption fluxes for 
all the regions unaffected by AGN contamination. The 
magnitude of the Ha absorption was measured in the 
best-fitted stellar continuum spectrum of each region, 
constructed as described in Section 5.1. The vertical 
axis in Figure [T3] can be interpreted as the fraction of the 
true flux we would observe if the underlying absorption 
was not taken out from our measurement. Negative val- 
ues correspond to regions in which the absorption EW is 
higher than the emission EW. We measure a fairly con- 
stant absorption EW, showing a median of -2.4A, and 
rms scatter of 0.2A between different regions. This sup- 
ports the approximation of a constant Ha absorption EW 
on which narrow-band corrections are based. Not taking 
into account the absorption feature can translate into 
gross underestimations of the emission line fluxes. For 
the brightest regions the underestimation can be up to 
~50%, and for the faintest regions we could completely 
miss the presence of nebular emission, and observe pure 
absorption. 

The red crosses in Figure [T51 show the emission minus 
absorption fluxes corrected using a constant Ha absorp- 
tion EW of -2.4A. It can be seen that, under the as- 
sumption of a constant absorption EW, true fluxes can 
be recovered with typical uncertainties of less than 20% 
if the correct value of the median EW is used. Green 
and blue crosses in Figure correspond to the values 
that would be obtained if the continuum had been over- 
estimated and underestimated by 10% respectively, or 
equivalently if the Ha absorption EW had been under- 
estimated by -O.2A and overestimated by -1-0. SA. The 
orange and light blue crosses correspond to continuum 
misestimations of a 50% (-0.8A, -1-2. 4A). These offsets 
are of the same order of magnitude as the typical un- 
certainties in the continuum subtraction of narrow-band 
images of nearby galaxies. It can be seen that a system- 
atic misestimations can be introduced to the measured 
Ha fluxes, especially in the fainter regions. Similarly 
to the [Nil] correction discussed above, this effect is a 
strong function of Ha flux and in this case can induce a 
significant change in the slope of the SFL if the estimated 



absorption (continuum level) is sufhciently off from the 
true value. A 10% error in the continuum level can intro- 
duce systematic misestimations of up to 30%, which is 
small compared to the intrinsic scatter in the SFL, but a 
50% error in the estimation of the continuum can induce 
misestimations of the measured fluxes that arc of the or- 
der of the SFL intrinsic scatter, and hence introduce a 
significant systematic bias to the SFL slope. 

We perform a comparison of our spectroscopically mea- 
sured Ha emission line fluxes to fluxes measured by per- 
forming photometry in 4.3" diameter apertures at the po- 
sitions of each of our fibers on the continuum-subtracted 
and absorption line c orrect ed narrow-band irnage u sed by 
ICalzetti et al] ()2005[ ) and iKennicutt et al.l (|2007D . We 
correct the narrow-band fluxes for [Nil] contamination 
using the correction factors shown in Figure 1131 scaled 
by 0.97 to account for the lower filter transmission at the 
[Nil] lines. Figure [17] shows the comparison. In order to 
account for differences in flux calibration and photom- 
etry aperture effects, we scale the narrow-band fluxes 
by a factor of 1.25, given by the mean ratio between 
the VIRUS-P and narrow-band fluxes for regions with 
f{Ha) > 10~^*erg s~^cm~^ (to the right of the dotted 
line in Figure [T5|) . At high Ha emission fluxes the effects 
of errors in the continuum subtraction are much smaller 
than for the fainter regions, so we consider safe to scale 
the fluxes in order to match the bright end of the distri- 
bution, also the magnitude of the scaling factor is of the 
order of the combined uncertainties in flux calibration. 

Narrow-band fluxes presented in Figure [T7] should not 
be affected by previously discussed systematics intro- 
duced by [Nil] corrections, since we used the spectro- 
scopically measured ratios to correct them. On the other 
hand, they clearly show a systematic deviation, with 
narrow-band fluxes being lower than spectroscopic fluxes 
as we go to fainter regions. This is consistent with an 
overestimation of the continuum level by ~30%, or equiv- 
alently and underestimation of the Ha absorption EW 
by -0.6A, which is well within the uncertainties involved 
in the continuum subtraction of the narrow-band image 
(Calzetti p rivate comunication) . It is important to no- 
tice that in lKennicutt et aT] (|2007f ). the spatially resolved 
SFL was built by doing photometry on Ha bright star- 
forming knots (brighter than 3 x 10~^^ erg s~^cm~^), 
which are less affected by errors in the continuum sub- 
traction than for example the inter- arm regions. Hence 
we do not expect this effect to significantly affect the 
slope of the SFL that they measure. 

The above comparison stresses a very important point. 
Although very deep narrow-band imaging can be ob- 
tained using present day imagers, low surface-brightness 
photometry of nebular emission in these images is lim- 
ited by uncertainties in the continuum subtraction and 
estimation of photospheric absorption. In this respect, 
integral field spectroscopy provides us with a less biased 
way of measuring faint nebular emission in nearby galax- 
ies. 

11. COMPARISON WITH PREVIOUS MEASUREMENTS 
AND THEORETICAL PREDICTIONS 

In this section we compare our results to the recent 
me asurements on the spati ally r esolved SFL in NGC5194 
bv IKennicutt et all (|2007D and iBigiel eFall (|200S) . and 
to the predictions of the theoretical model of the SFL 
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f(Ha)viRus-p [erg s ' cm ^] 

Fig. 17. — VIRUS-P observed Ha fluxes (before dust exticntion 
correction) versus Ha flu xes measured in the continuum subtracted 
image from [Ualzetti et^al.i (i2005i') (balck crosses). Data-points to 
the right of the vertical dotted hne were used to scale the narrow- 
band fluxes in order to account for flux calibration and apperture 
discrepancies. The green crosses show the H« fluxes that would 
have been measured by VIRUS-P if the continuum would have 
been overestimated by a 30% (see Figure [TBJ. 



proposed by iKrumholz et al.l ()2009 b'). 

We find an almost complete lack of correlation between 
the atomic gas surface density and the SFR surface den- 
sity (Figure [TO]) . This i s in good agreem ent with the ob- 
servat ion of both Kcnni cutt et al.l ()2007f ) and lBigiel et al.l 
(|2008f ). and confirms the fact that the SFR is correlated 
with the molecular gas density, and it is this correlation 
which drives the power-law part of the total gas SFL. At 
low gas surface densities (< 20Mqpc~^) the ISM of spi- 
ral galaxies stops being mostly molecular, and hence the 
shape of the total gas SFL is driven by a combination 
of the molecular gas SFL and the ratio of molecular to 
atomic hydrogen. 

As discussed in §1, iKennicutt et al.l (|2007[ ) finds a 
super-linear slo pe of 1.37 for the molecular SFL in 
NGC5194, while iBigiel et all (|2008D measures a slightly 
sub-linear slope of 0.84. The first of these measurements 
is consistent with models in which the SFR is inversely 
proportional to the gas free-fall time in GMCs and the 
molecular gas surface density is proportional to the to- 
tal gas density {N = 1.5. IKennicuttI (|1998b[) ). while the 
second is more consistent with models in which the SFR 
shows a linear correlation with the molecular gas density, 
product of star-formation taking place at a constant ef- 
ficiency in GMCs. Hence, establishing the slope of the 
SFL is important in order to distinguish between differ- 
ent physical phenomena that give rise to it. 

Figure [18] shows the molecular SFL measured as de- 
scribed i n jj9, together with the best -fitted SFL as mea - 
sured bv IKennicutt et all ()2007[ ) and lBigiel efall (|2008f ). 
The results from the latter are adjusted to account for 
differences in the IMF assumed for calculating 'Ssfr, 
and the different CO-H2 conversion factor used in the 
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Fig. 18. — Molecular gas SFL as measured by VIRUS-P. Symbols 
are the same as in Figure [121 The black solid line shows our best 
fitted power-law obtained using the Mo nte Carlo metho d described 
in §9.1. Previous measurements bv IKennicutt et al.l (2007) and 
IBigiel et al.1 pOOSi ) are shown as the green and orange dahscd lines 
respectively. Also shown are fits to our data (rejecting upper limits) 
using the FITEXY (solid green line) and OLS bisector (solid orange 
line) methods. 

calculation of S/Zj- 

Our best-fitted molecular SFL shows a consid- 
erably shallowe r slop e than the one measured by 
IKennicutt et al.l (|2007f ). We consider the source of the 
disagreement to be a combination of two factors. First, 
as shown in SIO, th e na rrow-band Ha fluxes u sed by 
ICalzetti et air(l2005D and IKennicutt et al.l ([2007f) might 
be underestimated at the faint end of the flux distribu- 
tion due to small systematic errors in continuum sub- 
traction, although the effect is small (of the order of the 
intrinsic scatter in the SFL), and cannot account for the 
bulk of the difference observed in the SFL slope. The 
second factor, which we consider to be the main cause 
behind the disagreement, is the difference in the fitting 
methods used t o adjust a power-law to the data. As 
mentioned in S9. IKennicutt et all ()2007f ) used a FITEXY 
algorithm to perform a linear regression to the data in 
logarithmic space, rejecting upper limits in TiH2 from the 
fit, and not fitting for the intrinsic scatter in the SFL. 
The solid green line in Figure [17] shows the result of ap- 
plying the same procedure to our data. The FITEXY 
method significantly overpredicts the slope of the SFL 
(N = 1.9), in large part due to the exclusion of the T,h2 
upper limits. These data-points, having large error bars 
in Tigas and clear detections in Yisfr, have a significant 
statistical weight in the Monte Carlo fit because of their 
large number. Another factor promoting the fitting of 
shallower slopes by our Monte Carlo method, is the fact 
that we included the intrinsic dispersion in the SFL as a 
scatter in 'Ssfr, hence the fit will tend to equalize the 
number of data-points above and below the power-law 
at any given T.gas ■ This is a consequence of the expecta- 
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tion for a causal relation between and Sc 



with 



■^gas "ii^ ^SFR, 

the SFR beeing a function of the gas density, and not 
vice versa. 

Ke nnicutt et al.l (j2007f ) provide a table of their mea- 
sured values for 'Ssfr. and 'EHI+H2 a-nd their uncer- 
tainties, from which they recover a slope of iV = 1.56 
for the total gas SFL. We apply our Monte Carlo fit- 
ting method to their data, and find best-fitted values of 
A = io-i-23±o.03 foj. ^i^g amplitude, e = 0.40 ± 0.03 for 
the intrinsic scatter, and a slope N = 1.03 ± 0.08. This 
shallower slope is a lot closer to our mesured value of 
N — 0.85, and the rest of the difference can be easily ex- 
plained by the underestimation of the narrow-band Ha 
fiuxes presented in Figure [T7] and differences in the DIG 
correction. The two independent datasets show excellent 
agreement in the value of intrinsic scatter. The small 
difference of 0.0 8 dex in the amphtude c an be attributed 
to the fact that iKennicutt et al.l ()2007[ ) targeted active 
star-forming regions in their study, and hence their mea- 
surement of the SFL is most likely biased towards higher 
star-formation efficiencies than the one presented here. 

On the other hand, we measure a molecular SFL which 
shows an excellent agreement with iBigiel et al.l (|2008f ) 
both in slope and normalization. The agreement is bet- 
ter than expected, given the differences in the methods 
used to measure "Ssfr and fitting the SFL. Their SFR 
measurements are not based on extinction corrected hy- 
drogen recombination lines as in Kennicut et al. and 
this work, but rather on a linear combination of space- 
based GALEX far-UV and Spitzer MIPS 24^m fiuxes. 
Also, they do not correct their data in order to account 
for any contribution from the DIG. The fitting method 
used bv lBigiel et al.l (|2008l ) is an OLS Bisector, and they 
also reject non detections in CO from the fit. The or- 
ange solid line shows the result of applying this fitting 
method to our data. Just as in the case of the FITEXY 
algorithm, the OLS Bisector yields a significantly higher 
slope (TV = 1.5) than the Monte Carlo fit. The reasons 
for this are the same as for the FITEXY algorithm, that 
is, the inclusion of the upper limits in Ej^^ , and the intro- 
duction of the intrinsic scatter in T.sfr in our method. 
One possible explanation for the agreement could be the 
interplay between the lack of DIG correction and the dif- 
ference in fitting methods. The first will tend to drive the 
slope to shallower values, while the second will steepen 
it. The combination of these two effects working in op- 
posite direct i ons m ight be behind the agreement between 
IBigiel et al.l (|2008f l and this work. 

Although the comparison is hard due to the systemat- 
ics involved in the different methods, the bottom line is 
that we measure a slope that is consis tent with the sce- 
nario proposed by Bigiel et al. (2008) and iLerov et al.l 
((2008) . in which star- formation takes place at a nearly 
constant eSiciency in GMCs over a large range of envi- 
ronments present in galax ies. This is also in agreement 
with recent the findings of (jBolatto et al.|[2008l ). who find 
that extragalactic GMCs in the Local Group, detected on 
the basis of their CO emission, exhibit remarkably uni- 
form properties, with a typical mass surface density of 
roughly 85 Mqpc"^. 

Based on these concepts of uniformity of CMC prop- 
erties, and good corr elation between t he SFR and the 
molecular gas density, iKrumholz et al.1 (|2009bf ) proposed 
a simple theoretical model to explain the observed to- 
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Fig. 19. — Comparison of the observed SFL for atomic gas (top), 
molecular gas (center), and total gas (bottom) and the theoreti- 
cal model proposed by Kru mholz et al.i (j2009h ) . Symbols are the 
same as in Figures 1111 1121 and 1121 The solid orange line show the 
Krumholz et al model for Z' = 1.0/1.5 and c = 4. 



tal gas SFL. In their model, star formation takes place 
only in molecular gas, and the total gas SFL is deter- 
mined by three factors. First, the fraction of the gas 
in molecular form is set by the balance between the 
formation of II2 in the surface of dust grains, and the 
dissociation of molecules by the far-UV continuum i n 
the Lyman- Werner bands (|Krumholz et al.ll2008l[2009aD . 
This drives the shape of the total gas SFL in the low den- 
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sity regime where the ISM is not fully molecular. Sec- 
ond, the star-formation efficiency inside GMCs is low, 
and it is set by turbulenc e driven feedback processes 
(jKrumholz &: McKed I2005D . These are responsible for 
the power-law behavior of the molecular SFL. Third, 
GMCs are decoupled from the surrounding ISM when 
their internal pressure is higher than external pressure. 
In this regime their structure is determined by internal 
feedback processes, and they show very uniform proper- 
ties inclu ding an almost cons tant surface density of 85 
Mopc-2 ()Bolatto et all 120081 ). When the galactic ISM 
pressure becomes higher than this value, the GMC sur- 
face density must increase accordingly in order to main- 
tain pressure balance with the external ISM. This gives 
rise to a steepening of the slope of the molecular SFL 
at ^ 85Mqpc~^. In summary, the total gas SFL 
in the model shows a different behavior in the low, in- 
termediate, and high density regimes. At low densities 
its behavior is driven by the transition from an atomic 
to a molecular ISM. Beyond the point at which the ISM 
becomes almost fully molecular the total gas SFL follows 
closely the molecular SFL, which shows a steeper slope 
in the high density regime driven by the pressure balance 
between the galactic ISM and GMCs. 

Figu re [T8l shows a comparison of our data and the 
iKrumholz et al, (_2009b) model. We have assumed Z' = 
Z/Zmw = 1.0/1.5, consistently with the DIG correction 
applied in §8, and a dumpiness factor c = 4 to account 
for the effect that the averaging of Sgas introduces in 
the molecular fraction in the model. We observe an ex- 
cellent agreement for both the atomic and molecular gas, 
as well as for the total gas SFL. The gas density range 
sampled by our observations, and the scatter in SFL does 
not allow us to discern between the model and the simple 
power law fitted using the Monte Carlo method, stress- 
ing the need to extend our observations towards more 
extreme density environments. 

12. SUMMARY AND CONCLUSIONS 

We have performed the first measurement of the spa- 
tially resolved SFL in nearby galaxies using integral field 
spectroscopy. The wide field VIRUS-P spectroscopic 
map of the central 4.1 x 4.1 kpc^ of NGC 5194, together 
with the HI 21cm map from THINGS, and the CO J=l- 
from BIMA SONG were used to measure Yisfr, '^hi, 
and S/f^ foi' 718 regions ~170 pc in diameter throughout 
the disk of the galaxy. 

In this paper we have presented our method for cal- 
culating TtsFR from the spectroscopically measured Ha 
emission line fluxes. We have shown that the observed 
Ha/H/? ratio is a good estimator of the nebular dust ex- 
tinction, at least at the levels of obscuration present in 
face-on normal spiral galaxies like NGC 5194. 

We have also presented a new method for estimating 
the contribution of the DIG to the Ha emission line flux, 
which is based on the observed low-ionization line ratio 
[SII]/Ha, and the large differences seen in this line ratio 
between H II regions and pointings towards the DIG in 
the Milky Way. The use of line ratios to correct both for 
dust extinction and the DIG contribution is possible only 
because of the use of integral fleld spectroscopy spanning 
a large wavelength range, which includes all these impor- 
tant emission lines. 

One of the main goals of this work is to make use of 



these clean spectroscopic emission line measurements to 
study the systematics involved in narrow-band estima- 
tions of the Ha emission line flux of nearby galaxies. We 
showed that proper estimation of the continuum and of 
the underlying stellar absorption features is crucial in or- 
der to get an unbiased estimate of the Ha flux. Errors 
of the order of 30% in the estimation of these quantities 
can introduce systematic misestimations of the Ha emis- 
sion line flux by up to a factor of 3 in the low surface 
brightness regime. 

We also tested the assumption of a constant [Nil] /Ha 
ratio throughout the galaxy, usually used to remove the 
[Nil] doublet contamination from the narrow-band mea- 
sured fluxes. We found that the [Nil] /Ha ratio varies 
signiflcantly throughout the galaxy, and shows a clear 
correlation with the Ha flux. The sense of the correlation 
implies a higher [Nil] /Ha ratio in regions that are fainter 
in Ha (typically the inter-arm regions of the galaxy), 
and is consistent with the DIG dominating the nebular 
spectrum in these zones. Assuming a constant [Nil] /Ha 
would introduce overestimations of the Ha flux of ^40% 
in the inter-arm regions, and underestimations of ~25% 
for the brightest star-forming regions in the spiral arms. 

Integral field spectroscopy proves to be an extremely 
powerful tool for mapping the SFR throughout the disks 
of nearby galaxies, especially with the advent of large 
field of view IFUs like VIRUS-P. Spatially resolved spec- 
tral maps, besides allowing us to measure emission line 
fluxes in a much more unbiased way than narrow-band 
imaging, also provides extensive information about the 
physical conditions throughout the disks of nearby spiral 
galaxies. The spectra allows the measurement of metal- 
licities, stellar and gas kinematics, stellar populations, 
and star formation histories across galaxies. In a future 
study we will investigate the role that all these other 
quantities that can be extracted from our data play at 
setting the SFR. 

We found that the SFR surface density shows a lack 
of correlation with the atomic gas surface density, and a 
clear correlation with the molecular gas surface density. 
Hence, the total gas SFL is fully driven by the molecular 
gas SFL in the density regimes sampled by our obser- 
vations. The atomic gas surface density is observed to 
saturate at a value of ^10 Mqpc^^, at which a phase 
transition between atomic and molecular gas is thought 
to occur in the ISM. 

A Monte Carlo method for fltting the SFL which is not 
affected by the systematics involved in performing linear 
correlations of incomplete data in logarithmic space was 
presented. Our method fits the intrinsic scatter in the 
SFL as a free parameter. Applying this method to our 
data yields slightly sub-linear slopes N of 0.82 and 0.85 
for the molecular and total gas SFLs respectively. 

Comparison with previous measurements of the spa- 
tially resolved SFL are somewhat challenging because of 
the different recipes used to estimate 'Ssfr, and the dif- 
ferent fltting procedures used to derive the SFL param- 
eters. The slo pes we measured are in disagreement with 
the results of iKennicutt et all (|2007l ). who measured a 
strongly super-linear slope for both the molecular compo- 
nent and the total gas. On the other hand, our results are 
in very good agreement with the slo pe measured for th e 
molecular gas SFL in NGC 5194 bv lBigiel et all (|2008[) . 
Our results arc consistent with the scenario recently pro- 
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posed by iBigiel et all (|2008[ ) and iLerov et alj (|2008D of 
a nearly constant SFE in GMCs, which is almost inde- 
pendent of the molecular gas surface density. The main 
argument to support this scenario is the observation of a 
close to linear correlation between the S5 pn and T^gas in 
the density ranges present in the ISM of nearby normal 
spiral galaxies. 

On the other hand our results also show a very good 
agreement with the more c o mplex scenario recently pro- 
posed by iKrumholz et al. (2009bt), in which the sur- 
face density of molecular gas grows with the molecu- 
lar to atomic fraction at low densities (Shi+h^ ^10 
Mopc~^), becomes constant at intermediate densities 
(10 Mopc~^ < Y,Hi+H2 ^100 Mqpc"^), and increases 
linearly with the total gas density in the high density 
regime {Y^hi+H2 ^100 Mopc~^). This, combined with 
an slightly sub-linear efficiency as a function of molec- 
ular gas surface density given by the balance between 
gravitational potential energy and turbulent kinetic en- 
ergy originated by internal feedback, gives rise to the 
observed SFL. In their model, the total gas SFL has a 
super-linear slope N — 1.33 in the high density regime, 
gets shallower at intermediate densities showing a slope 
of iV = 0.67, and steepens again at lower densities as the 
molecular to atomic gas fraction rapidly decreases. Our 
observations sample the transition between the interme- 
diate and high density regimes in the model. The intrin- 
sic scatter in the SFL, together with our limited density 
dynamic range does not allow us to observe the predicted 
kink in the SFL directly, but our measured slope of 0.85 
is very close to what we expect to measure in a region 
where we sample both the sub-linear and super-linear 
parts of the SFL predicted by Krumholz et al. model. 
A proper detect i on of th e kink in the SFL predicted by 
IKrumholz et al.l ()2009bD will require extending the dy- 
namic range to higher gas surf ace densitie s. 

A major success of the IKrumholz et al.l ()2009b[ ) model 
is the excellent agreement it shows with the observa- 
tion with respect to the SFE, or equivalently to the gas 
depletion timescales. We observe very long depletion 
timescales of r ^2 Gyr, in good agreement with previous 
observations. This time is ~100 longer than the typical 
GMC free-fall time. The good agreement between our 
observations and the Krumholz et al. model implies that 
this very low efficiency can be easily explained by models 
in which star-formation is self regulated through turbu- 
lence induced by internal mechanical feedback in GMCs. 

An important result of this study is the large intrin- 
sic scatter of 0.43 dex observed in both the molecu- 
lar and total gas SFLs. This translates into a factor 
of ~3 scatter in the SFR for regions having the same 
molecular gas availability, and it may indicate the exis- 
tence of further parameters that are important in set- 
ting the SFR. It is worth mentioning that part of the 
intrinsic scatter in the SFL must come from the scat- 
ter in the SFR-L(Ha) calibration. ICharlot fc Longhettil 
(|2001h show that SFRs derived from Ha alone present a 
large scatter when compared to SFRs derived from full 
spectral fitting of the stellar populations and nebular 



emission of a sample of 92 nearby star-forming galax- 
ies. Recently, the detection of widespread UV emis- 
sion beyond the Ha brightness p rofile cutoff in the outer 
disks of ma ny nearby galaxies (fGil de Paz et al.l 120051 : 
iThilker et al.ll2005HBoissier et al. !'2007l . has raised ques- 
tions about the proportionality between the Ha emis- 
sion and the SFR in the low star-formation regime. In- 
complete sampling of the IMF in low-mass embedded 
clusters has been proposed to explain the discrepancy 
between Ha and UV surface brigh tness profiles (e.g. 
iPflamm-Altenburg fc Kroupa 1 12009| ). Under this sce- 
nario the Ha emission fails to tracing star-formation 
in low mass clusters where statistical fluctuations can 
translate into a lack of massive ionizing stars, and the 
SFR-L( Ha) bec omes no n-linear in the l ow star- formation 
regime (HI amm- Alten burg et al.ll2007l ) , which might en- 
hance the downward scatter in our SFL measurements. 
This issue is beyond the scope of the current paper, but 
we intend to investigate the implications of applying non- 
linear SFR-L(Ha) to our data in future works. 

In this paper we have established the method for 
studying the spatially resolved SFL using wide integral 
field spectroscopy, and have set new constrains on 
important quantities like the slope, normalization, and 
intrinsic scatter of the SFL. As mentioned in §1, this 
data forms part of an undergoing large scale IFU survey 
of nearby galaxies. VENGA will map the disks of ~20 
nearby spiral galaxies to radius much larger than those 
sampled by the data presented here. In the future, we 
will extend this type of study to a larger set of galaxies 
spanning a range in Hubble types, metallicities, and 
star-formation activities. This will help us to sample 
a larger dynamical range in gas surface densities. The 
later requires the observation of much denser environ- 
ments, like the ones present in starburst galaxies, to 
extend the observed SFL to higher densities. Deeper 
CO observations that map the molecular gas out to 
large radii will be necessary to extend the sampled range 
to lower densities. This is of great importance, since a 
proper characterization of the shape of the total gas SFL 
is necessary in order to distinguish between different 
star- formation models. 
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94.15+13.00 


3.84+0.59 


0, 


,12807+0, 


.02747 


52 


13: 


;29: 


;53, 


.48 


+47: 


12: 


:15, 


.3 


31.91+0.68 


12.37+0.67 


163.01+1.08 


36.31+0.75 


10.93+0.14 


8.34+0.14 


91.14+13.00 


6.17+0.59 


0, 


.16962+0, 


.03484 



TABLE 1 — Continued 



ID 


Equatorial Coordinates 
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[NII]A6548 


Ha 
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.z 
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101.41+0.83 
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7, 


.44+0. 
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0, 
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8, 
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0, 
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55 
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.65 


+47: 
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.8 
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9.65+0.54 
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6, 
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0, 
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56 
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+47: 
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.7 
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6, 
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,59 


0, 
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nn 
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.0 
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3, 
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0, 
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.4 
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1.69+0.08 
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35.74+13.00 


1, 
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0, 
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59 
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+47: 
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.2 


1.83ib0.40 


3.43+0.10 


10.61+0.11 


10.08+0.11 


3.42+0.04 


2.09+0.03 


41.95+13.00 


5 
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0, 
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59 
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61 
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,9 
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33.41+0.33 


12.40+0.30 
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2.49+0.26 


9.03+13.00 


3, 
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59 


0, 
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62 
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+47: 
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:09. 


,7 


4.86zb0.28 


5.11+0.34 


24.00+0.32 


13.41+0.33 


3.10+0.57 


1.93+0.54 


16.93+13.00 


3 


.85+0, 
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63 
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,5 
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59.86+0.77 


27.93+0.69 


7.67+0.04 


5.02+0.04 


0.00+13.00 
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,96+0, 


59 


0, 
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64 
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:29: 


:51, 


.67 


+47: 
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,4 


58.16±0.92 


23.02+0.75 


295.17+1.33 


71.18+0.89 


22.09+0.40 


15.89+0.39 


115.19+13.00 


3, 
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,z 
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20.49+0.43 


13.35+0.40 
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4, 
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0, 
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66 
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+47: 
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.0 
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34.93+0.40 
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6.66+0.69 
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67 
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.9 
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59 
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68 
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.7 
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13.33+0.42 
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75.14+13.00 


8, 


,67+0, 


59 


0, 


,3Uo42±U. 
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69 
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,28 
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.6 
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0, 
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0, 
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,z 
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4.34+0.53 
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.i 
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8.93+0.47 


8.20+0.48 


2.36+0.09 


2.14+0.11 
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3 


,02+0, 


,59 


0, 
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73 
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.y 
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8.92+0.10 
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3, 
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.on. 
:zy: 


:4o. 


An 
.4U 


1 '7. 

+47: 


12: 


:03. 


.7 
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3.99+0.52 


18.84+0.54 


12.08+0.53 


3.02+0.03 


2.51+0.03 


18.86+13.00 


5, 


.26+0. 


,59 


0, 
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75 
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:29: 


:4y. 


.12 


+47: 
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.0 


21.85+0.60 


13.81+0.51 


127.65+0.79 


41.67+0.59 


10.76+0.29 


8.06+0.28 


37.46+13.00 


5, 


.51+0. 
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0, 
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76 
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:29; 
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.85 


+47: 
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:03. 


.4 


5.23+0.27 


5.26+0.32 


29.37+0.34 


14.54+0.32 


4.17+0.58 


2.92+0.54 


48.04+13.00 


4, 


.64+0. 


,59 


0, 


nonoo 1 n 


.UU7z2 


77 
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:29: 


:50. 


.57 


1 A '7. 

+47: 


12; 


:03. 


.3 


13.72+0.60 


11.67+0.35 


92.03+0.45 


34.34+0.38 


10.55+0.33 


7.27+0.32 


59.66+13.00 


4, 


.04+0. 


,59 


0, 
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78 


io 


.on. 


:oi, 


on 

.zy 
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iZ. 


:Uo 


.i 


52.27+0.95 


24.76+0.83 


279.54+1.34 


74.74+0.96 


22.80+0.83 


15.91+0.81 


293.62+13.00 


5, 


.03+0. 


,59 


0, 
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79 


13: 


:29: 


:52, 


,01 


+47: 


12: 


:02, 


,9 


45.60+0.94 


31.76+0.93 


258.87+1.35 


95.92+1.09 


27.18+0.49 


20.77+0.48 


507.32+13.00 


4, 


.69+0, 


,59 


0, 


Q c: noo J_n 


,07165 


80 


13: 


:29: 


:52, 


,73 


+47: 


12: 


:02, 


,8 


51.54+0.97 


31.66+0.94 


287.30+1.40 


93.18+1.09 


22.13+0.48 


16.19+0.49 


302.17+13.00 


4, 


.85+0, 


59 


0, 
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,U7ozy 


81 


13: 


:29: 


:53, 


,46 


+47: 


12: 


:02, 


,6 


14.38+0.73 


11.71+0.73 


81.39+0.84 


34.69+0.78 


9.00+0.44 


6.02+0.42 


198.96+13.00 


6, 


.67+0, 


,59 


0, 


1 no "1 cr 1 n 

,lUzl5±0. 


.02346 


82 


13: 


:29: 


:54, 


,18 


+47: 


12: 


:02, 


.4 


27.59+0.83 


10.82+0.80 


128.34+1.07 


34.50+0.88 


9.39+0.17 


6.77+0.17 


116.76+13.00 


7 


.53+0, 


,59 


0, 
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.02216 


83 
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on 
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1 
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53.17+0.84 


19.84+0.38 


331.38+0.72 


57.59+0.44 


19.71+0.15 


13.89+0.15 


150.05+13.00 


7 


,46+0, 


,59 


0, 


,OODo4±U 
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84 


13: 


:29: 


:55, 
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+47: 
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, 1 


15.96+0.04 


10.31+0.55 


105.20+0.84 


28.99+0.61 


8.97+0.01 


6.70+0.01 


541.34+13.00 


8. 


,80+0, 
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0, 
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85 


13: 
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+47: 
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,9 


24.62+0.69 


12.27+0.62 


123.21+0.92 


36.61+0.71 


12.27+0.32 


9.32+0.32 


82.01+13.00 


6 


,94+0, 


59 


0, 
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86 
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,8 


6.86+0.27 


6.12+0.28 


37.55+0.33 


19.01+0.31 
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4, 
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59 


0, 
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87 
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:57, 
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,6 
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2.75+0.45 


9.66+0.47 


7.42+0.46 


2.67+0.11 


1.42+0.08 


5.61+13.00 


3, 


,66+0, 


59 


0, 


rir\rir\ri i n 
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88 
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+47: 
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:57. 


,4 


2.17+0.46 


2.56+0.48 


10.91+0.49 


8.44+0.50 


2.64+0.50 


2.04+0.48 


2.64+13.00 


3, 


,15+0, 
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0, 
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,UU1U1±U. 
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89 
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:29: 
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.3 


3.46+0.03 
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14.67+0.11 


9.16+0.11 


2.73+0.44 


2.54+0.49 


6.70+13.00 


5, 
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0, 
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11.76+13.00 


2, 


.42+0. 


,59 


0, 


ni ni^i^ 1 n 


nnR'7n 
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13.14+0.36 
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4, 
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45.84+0.89 
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7, 
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0, 
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550.31+13.00 


5, 
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0, 
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.5 
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278.90+0.91 


57.15+0.29 


44.82+0.29 


392.05+13.00 


3, 


.84+0. 


,59 


0, 
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43.47+1.08 
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36.72+0.65 


27.61+0.67 


143.95+13.00 
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0, 
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39.75+0.91 


19.66+0.80 


213.20+1.10 


60.59+0.89 


15.07+0.47 


10.36+0.45 


87.01+13.00 


5 


,37+0, 
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:29: 
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+47: 
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,0 


19.26+0.72 


13.40+0.79 
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38.36+0.85 


10.29+0.16 


6.79+0.16 


134.66+13.00 


4, 


,34+0, 


59 


0, 
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+47: 
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.8 


19.00+0.35 


13.20+0.67 
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110.51+0.91 


38.54+0.74 
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59 
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+47: 
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,7 
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14.66+0.32 
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45.70+0.37 
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,5 
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8.65+0.12 
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,32+0, 
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,2 
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,10 


+47: 
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,8 
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2.67+0.53 


0.00+13.00 


6, 


,11+0, 


,59 


0. 


,02095+0, 


,00474 


105 


13: 


:29: 


:49, 


,82 


+47: 


11: 


:50. 


,7 


26.11+0.74 


12.89+0.71 


130.83+0.97 


38.71+0.77 


9.13+0.68 


7.04+0.67 


266.10+13.00 


5, 


,80+0, 


,59 


0. 


,12798+0, 


,02681 


106 


13: 


:29: 


:50, 


.54 


+47: 


11: 


:50. 


.5 


33.12+0.78 


22.43+0.68 


194.78+0.99 


68.60+0.79 


19.04+0.16 


13.58+0.16 


388.08+13.00 


8, 


,64+0, 


,59 


0. 


,28270+0, 


.05824 


107 


13: 


:29: 


:51, 


.26 


+47: 


11: 


:50. 


.4 


34.53+1.01 


24.30+0.55 


183.12+0.67 


73.83+0.61 


17.59+0.52 


12.73+0.53 


392.59+13.00 


7, 


,23+0, 


,59 


0. 


,20921+0, 


.04374 


108 


13: 


:29: 


:51, 


.98 


+47: 


11: 


:50, 


.2 


26.39+0.64 


47.93+0.77 


124.07+0.75 


151.90+0.89 


21.18+0.10 


16.31+0.10 


260.16+13.00 


4, 


,42+0, 


,59 


0, 


,09270+0, 


.01939 



TABLE 1 — Continued 



ID 


Equatorial Coordinates 


H/3 


[NII]A6548 


Ha 


[NII]A6584 


[SII]A6717 


[SII]A6731 


S£f2 










^SFR 


109 


1 Q 

io 




■ c;o 
.OZ. 


. / i 


+4/. 


1 1 
ii. 


■ c;o 

■ OU 


■ U 


47.45dil.50 


174.91+0.40 


209.17+0.39 


532.14+0.49 


86.74+0.38 


68.44+0.38 


239.54+13.00 


4, 


.43+0. 


.59 


0, 


1 A(\^ p. 1 
,i4UiDiLU 


nooQO 


110 


1 Q 

io 


■ on 


.OO. 


A Q 

.4o 


1 AT- 

+4/: 


1 1 

ii. 


■ A 

:4y. 


.y 


45.16ibl.16 


54.17+1.31 


213.57+1.47 


164.07+1.51 


30.65+0.67 


22.39+0.67 


153.47+13.00 


4, 


.10+0, 


,59 


0, 




OQOI Q 

.uoyio 


111 


13: 


:29: 


:54. 


.15 


+47: 


11: 


:49. 


.7 


44.26di0.92 


24.15+0.93 


242.37+1.31 


74.55+1.06 


17.43+0.06 


12.62+0.06 


104.72+13.00 


3, 


.29+0. 


,59 


0, 


,oU1dU±U. 


.06177 


112 


13; 


:29; 


:o4. 


,o7 


+47: 


11; 


. /IO 

:4y. 


.5 


41.37ib0.77 


16.17+0.72 


198.66+1.10 


45.77+0.79 


13.42+0.38 


9.42+0.37 


141.08+13.00 


4, 


.97+0. 


.59 


0, 


,18111ib0. 


.Uobyo 


113 


io: 


:zy; 


:oo. 


KO 

,oy 


J_/1 '7. 

+4^: 


ii. 


:4y. 


A 

.4 


76.13ibl.02 


30.47+0.72 


379.38+1.24 


90.62+0.84 


23.49+0.42 


17.92+0.41 


319.07+13.00 


6, 


.77+0. 


.59 


0, 


.ocSODortU. 


.U / cSUcS 


114 


io: 


:zy; 


.DO. 


QO 

.oZ 


1 /I '7. 

+4r: 


ii. 


.An 
:4y. 



.Z 


23.41+0.64 


11.13+0.61 


130.04+0.91 


33.53+0.67 


11.15+0.13 


7.69+0.13 


109.58+13.00 


6, 


.82+0. 


.59 


0, 


1 R01 1 

,iDzio±U. 


OQQQO 


115 


1 Q. 

io 


.oo. 


:o / . 


.U4 


1 /I '7. 

+4r: 


ii. 


.An 

:4y. 


.i 


5.71+0.10 


4.89+0.48 


27.81+0.51 


13.94+0.49 


3.63+0.11 


2.61+0.10 


9.44+13.00 


4, 


.70+0. 


,59 


0, 


01 TQi^ 1 

.Ui / UoitU 


00Q'70 

.UUo ( Z 


116 


1 Q 

io 


■ OO 




Td 


1 A '7. 

+4/: 


1 1 

ii. 


■ AQ 


.y 


3.55+0.36 


4.69+0.49 


18.33+0.49 


11.76+0.48 


3.83+0.40 


2.51+0.40 


27.71+13.00 


4, 


.88+0. 


.59 


0, 


01 OOP 1 


.UU4DO 


117 


13: 


:29: 


:48. 


.00 


1 A'7. 

+47: 


11: 


■ A A 

:44, 


. / 


5.53+0.42 


3.09+0.44 


22.68+0.50 


9.72+0.46 


3.17+0.08 


1.90+0.09 


24.80+13.00 


3 


.80+0. 


59 


0, 


00 A 00_LO 

,uu45y±u. 


.00264 


118 


1 Q 

io 


■ OO 


■ A Q 

.4o. 


^70 

. / z 


+4/. 


1 1 

ii. 


■ A A 
.44, 


,D 


3.33+0.23 


3.97+0.56 


16.91+0.54 


11.78+0.54 


3.50+0.03 


2.44+0.04 


9.04+13.00 


5 


.95+0. 


59 


0, 


,UU ( i ( ±u. 


nOQOQ 


119 


13: 


:29: 


:49. 


,44 


+47: 


11: 


:44, 


,4 


16.87+0.61 


8.84+0.60 


83.85+0.81 


26.61+0.67 


6.91+0.58 


5.39+0.59 


63.01+13.00 


6, 


.69+0, 


59 


0, 


r\Tr"T'~i 1 r\ 
,U7D72it:U, 


,01665 


120 


13: 


:29: 


:50. 


.17 


+47: 


11: 


:44, 


,2 


22.48+0.64 


20.71+0.68 


157.02+0.98 


63.22+0.80 


17.64+0.66 


12.42+0.65 


405.33+13.00 


9 


.21+0. 


.59 


0, 


,Oo4oO±U, 


,009 (0 


121 




■ OO 


■ c;o 


QO 

.oy 


1 /I '7- 

+4/. 


1 1 

ii. 


■ A A 
.44, 


, i 


34.13+0.45 


20.93+0.84 


173.71+1.12 


65.81+0.96 


16.34+0.18 


12.14+0.18 


244.02+13.00 


7, 


.90+0, 


,59 


0, 


, i i yyuifcu. 


,Uo04Z 


122 


13: 


:29: 


:51. 


.61 


+47: 


11: 


:43, 


,9 


52.87+1.09 


29.90+1.12 


269.89+1.41 


93.14+1.24 


20.07+1.14 


14.65+1.09 


111.63+13.00 


3, 


.26+0, 


,59 


0, 


OOVOOJ-O 

,25 ( 2y±u, 


,05880 


123 


13: 


:29: 


:52, 


,33 


+47: 


11: 


:43 


,7 


31.55+0.10 


94.01+1.83 


131.59+1.69 


279.00+2.05 


42.75+0.37 


38.12+0.40 


228.58+13.00 


3 


.,37+0, 


,59 


0, 


Or'QOO-LO 


,01502 


124 


13: 


:29: 


:53. 


,05 


+47: 


11: 


:43, 


,6 


53.33+1.59 


297.73+2.31 


312.51+2.48 


863.73+2.83 


110.81+0.14 


122.21+0.16 


184.59+13.00 


2, 


.61+0, 


,59 


0, 




,08647 


125 


13: 


:29: 


:53. 


,78 


+47: 


11: 


:43, 


,4 


33.39+1.02 


21.21+0.62 


158.03+0.68 


69.96+0.67 


14.83+1.16 


13.79+1.30 


111.82+13.00 


3, 


.12+0, 


,59 


0, 


,lo ( lo±U, 


,02885 


126 


1 Q 

io 


■ OO 


,04, 


,oU 


+4 ( . 


ii. 


■ A Q 

,4o. 


Q 
,0 


40.50+0.89 


19.78+0.88 


214.77+1.23 


65.14+1.00 


16.71+0.47 


13.42+0.48 


200.35+13.00 


4, 


.56+0, 


,59 


0, 


O/i 71 Q 1 n 
,z4 { loitU, 


,uou 1 


127 


1 Q 

io 


■ OO 


,oo. 


OO 

.ZZ 


+4 ( . 


ii. 


■ A Q 

,4o. 


, 1 


28.82+0.69 


15.65+0.68 


158.04+0.99 


48.74+0.77 


14.58+0.36 


9.35+0.34 


251.45+13.00 


7, 


.79+0, 


,59 





1 Q ^. 1 n 

, iy.jtoyztu. 


,uoyyo 


128 


13: 


:29: 


:55, 


.94 


+47: 


11: 


:42, 


.9 


24.83+0.69 


13.15+0.65 


132.91+0.93 


40.00+0.73 


11.76+0.14 


8.57+0.13 


347.01+13.00 


10.39+0.59 


0, 


,i02ZD±U, 


.03181 


129 


1 Q. 

io. 


.OO. 

:zy; 


:oo. 


,DO 


'7. 

+4^: 


ii; 


.AO 


Q 
.0 


5.86+0.49 


4.59+0.45 


30.47+0.51 


15.05+0.48 


4.17+0.10 


f\r\ \ f\ t r\ 

3.00+0.10 


01 ^1 1 1 f\r\ 

31.71+13.00 


6, 


.88+0. 


,59 


0, 


00/1 QO_l_0 

.UZ4oy±U. 


OO'T^iO 

.UU ( OU 


130 


io: 


.OO. 


:o7. 


QO 

,oy 


1 '7. 

+47: 


11; 


. A 

:4z. 


a 
.0 


3.87+0.37 


4.09+0.50 


17.72+0.49 


10.82+0.48 


3.74+0.47 


2.04+0.44 


7.14+13.00 


4, 


.63+0. 


,59 


0, 


00 /( QO_l_0 

.UU4oU±U. 


OOQOO 


131 


13: 


:29; 


. A T 

:47. 


,63 


1 /1 .7. 
+47: 


11; 


:38. 


A 

.4 


9.52+0.43 


4.35+0.44 


39.80+0.55 


13.48+0.46 


4.09+0.09 


2.66+0.09 


33.53+13.00 


3, 


.78+0. 


,59 


0, 


01 '7'71 _l_0 

.U1771±U. 


.00441 


132 


13; 


:29; 


:48. 


,35 


+47: 


11; 


:38. 


.3 


2.37+0.38 


3.31+0.45 


10.41+0.45 


10.57+0.48 


2.58+0.41 


1.98+0.45 


0.00+13.00 


2, 


.68+0. 


,59 


0, 


.UUUUUihU. 


.UU272 


133 


13: 


:29; 


:4y. 


0'7 

,U7 


1 A '7. 

+47: 


11; 


:38. 


.1 


5.07+0.03 


5.60+0.31 


24.88+0.31 


15.18+0.31 


5.08+0.54 


4.25+0.58 


65.40+13.00 


3, 


.90+0. 


,59 


0, 


.Ui4Dl±U. 


OOQOO 

.UUoUz 


134 


io: 


.OO. 

:zy; 


:4y. 


70 

, ( y 


1 A '7. 

+4/^: 


ii. 


.00. 


.U 


19.41+0.60 


13.51+0.61 


121.07+0.88 


40.05+0.70 


12.92+0.33 


8.35+0.31 


364.64+13.00 


7, 


.48+0. 


,59 


0, 


1 ofioo 1 

.iyoyy±u. 


r\A 1 Afi 
.U4i4D 


135 


13: 


:29: 


:50, 


,51 


1 A'7. 

+47: 


11: 


■ QT 

:o7. 


,8 


39.59+0.16 


19.72+0.62 


242.84+1.00 


58.44+0.71 


18.22+0.71 


13.43+0.71 


549.48+13.00 


7, 


.63+0. 


,59 


0, 


Qooc:o J_o 

,oyuo2±u. 


,07825 


136 


13: 


:29: 


:51, 


,24 


+47: 


11: 


:37, 


,6 


20.90+0.73 


15.59+0.81 


109.13+0.97 


46.04+0.88 


10.33+0.42 


7.67+0.41 


197.14+13.00 


5, 


.35+0, 


,59 


0, 


,11599+0 


no A on 

,02490 


137 


13: 


:29: 


:51, 


,96 


+47: 


11: 


:37, 


,5 


34.98+0.92 


28.79+1.05 


180.33+1.24 


85.04+1.16 


17.21+0.90 


12.44+0.88 


139.93+13.00 


2, 


.52+0, 


,59 


0, 


1 n cr 1 n 

,ly28o±U, 


,04010 


138 


13: 


:29: 


:52, 


,68 


+47: 


11: 


:37, 


,3 


51.78+1.16 


47.95+1.33 


233.74+1.47 


144.48+1.48 


26.86+0.72 


21.64+0.75 


59.76+13.00 


2, 


.43+0, 


,59 


0, 


,loDOO±U, 


,03835 


139 


io. 


■ OO 


■ OO, 


A O 

4U 


1 A'7- 
+4 ( . 


ii. 


,0 ( , 


, 1 


17.19+0.83 


23.16+1.17 


99.68+1.20 


70.09+1.26 


13.53+1.24 


12.06+1.26 


168.95+13.00 


4, 


.00+0, 


,59 


0, 


1 Q/1 QV-LO 


nQO/i 
.UoU4y 


140 


13: 


:29: 


:54, 


, 12 


+47: 


11: 


:37, 


,0 


47.97+0.95 


25.67+0.96 


242.75+1.27 


75.80+1.06 


17.55+0.97 


14.20+0.99 


224.21+13.00 


4, 


.11+0, 


,59 


0, 


.ZoZZoztu. 


.05157 


141 


13: 


:29: 


:54, 


,84 


+47: 


11: 


:36, 


,8 


21.30+0.61 


20.78+0.67 


138.97+0.92 


63.76+0.79 


19.25+0.69 


14.30+0.68 


343.93+13.00 


6, 


.83+0, 


,59 


0, 


.ZoZo ( ±U, 


.05273 


142 


13: 


:29: 


:55, 


,57 


+47: 


11: 


:36, 


,7 


24.93+0.67 


13.33+0.63 


126.29+0.89 


40.60+0.71 


11.85+0.13 


9.69+0.14 


342.97+13.00 


9, 


.15+0, 


,59 


0, 


1 Oi^ A 1 n 
, iZD4z±U 


.OzDoy 


143 


13: 


:29: 


:56, 


,29 


+47: 


11: 


:36, 


,5 


8.21+0.52 


5.80+0.57 


36.81+0.64 


17.43+0.60 


3.42+0.11 


2.94+0.12 


11.85+13.00 


4, 


.80+0, 


,59 


0, 


1 OO^i _LO 

,uiyyD±u, 


.00562 


144 


13: 


:29: 


:57, 


,01 


+47: 


11: 


:36, 


,3 


21.35+0.54 


8.52+0.27 


92.11+0.40 


25.37+0.30 


7.98+0.26 


5.33+0.26 


23.49+13.00 


4, 


.13+0, 


,59 


0, 


CxTiCiCi A _LO 

,uoyD4±u, 


.01244 


145 


13: 


:29: 


:57, 


,73 


+47: 


11: 


:36, 


.2 


5.02+0.43 


4.21+0.47 


21.90+0.50 


10.88+0.47 


3.58+0.03 


2.67+0.03 


12.02+13.00 


3, 


.37+0, 


,59 


0, 


,UUdoU±U, 


.00325 


146 


1 Q. 

io: 


.OO. 

:zy; 


.AT 

:4/ . 


,y / 


'7. 
+4^: 


ii; 


.QO 

.oZ. 


.U 


2.02+0.39 


2.53+0.48 


8.95+0.44 


6.90+0.45 


2.18+0.01 


1.16+0.01 


0.00+13.00 


3, 


.57+0. 


,59 


0, 


00000 1 
.UUUUUitU. 


OOOQfi 


147 


13; 


.OO. 


. A O 


^iO 

,Dy 


1 .7. 
+47: 


11; 


.Q1 

:ol. 


.8 


3.03+0.42 


4.86+0.30 


15.40+0.27 


10.42+0.27 


2.97+0.45 


2.35+0.48 


24.25+13.00 


3, 


.46+0. 


,59 


0, 


ooiioo_i_o 


.00476 


148 


13; 


.OO. 

:zy; 


:4y. 


A O 

,4z 


1 A T. 

+47: 


11; 


:31. 


.7 


11.43+0.46 


5.93+0.54 


59.45+0.69 


18.85+0.58 


6.73+0.55 


4.56+0.53 


195.48+13.00 


6, 


.85+0. 


,59 


0, 


.Uo77U±U. 


.01285 


149 


io; 


.OO. 


:50. 


1 A 

,i4 


1 A T. 

+47: 


11; 


:31. 


.5 


18.81+0.28 


18.69+0.60 


160.08+0.93 


57.74+0.71 


18.64+0.60 


13.53+0.58 


960.65+13.00 


8, 


.22+0. 


,59 


0, 


.0o2z4±U. 


. 10787 


150 


13; 


.OO, 


:50. 


,86 


1 A T, 

+47: 


11; 


:31. 


.3 


27.28+0.73 


16.59+0.78 


134.51+0.97 


46.95+0.84 


11.53+0.05 


10.57+0.06 


210.28+13.00 


6, 


.90+0. 


,59 


0, 


1 0'700_l_0 

.127U2±U. 


OOfiyfn 

.U2D4y 


151 


io 


.OO. 

:zy, 


:oi. 


,0<5 


1 /I '7. 
+4/^: 


1 1 . 
ii. 


.Q1 

:oi. 




.z 


18.39+0.72 


13.89+0.79 


103.37+0.96 


43.01+0.88 


10.07+0.05 


8.05+0.06 


206.44+13.00 


8, 


.99+0. 


,59 


0, 


1 QOyI A 1 

,ioU44±U. 


.UZcSo ( 


152 


1 Q 

io 


■ OO 


■ c;o 


QO 


1 /I '7- 

+4 ( . 


1 1 

ii. 


■ Q1 

,oi 


,U 


58.93+0.52 


36.58+0.21 


303.30+0.29 


106.63+0.24 


21.76+0.19 


17.22+0.20 


118.99+13.00 


5, 


.56+0, 


,59 


0, 




,UDDv54 


153 


13: 


:29: 


:53, 


,03 


+47: 


11: 


:30, 


,9 


20.57+0.78 


15.60+0.92 


113.46+1.07 


47.69+1.00 


9.54+0.06 


8.00+0.07 


259.97+13.00 


5, 


.49+0, 


,59 


0, 


1 QVOO-LO 

,io ^5y±u, 


,02985 


154 


13: 


:29: 


:53, 


,75 


+47: 


11: 


:30, 


,7 


35.88+0.89 


20.51+0.93 


189.93+1.20 


61.79+1.03 


13.25+0.19 


10.98+0.19 


282.84+13.00 


5, 


.33+0, 


,59 


0, 


1 /I 1 r\ 


,U44 ( y 


155 


13: 


:29: 


:54, 


,47 


+47: 


11: 


:30, 


,5 


27.25+0.66 


18.74+0.70 


172.92+1.01 


54.67+0.80 


15.27+0.69 


11.13+0.71 


349.80+13.00 


5, 


.45+0, 


,59 


0, 


29727+0 


,06134 


156 


13: 


:29: 


:55, 


,19 


+47: 


11: 


:30, 


,4 


14.31+0.61 


10.51+0.60 


69.90+0.68 


29.55+0.62 


8.07+0.62 


6.03+0.64 


342.27+13.00 


5, 


.06+0, 


,59 


0, 


,05939+0, 


,01331 


±o 1 


13: 


:29: 


:55, 


,91 


+47: 


11: 


:30, 


,2 


K KQ-i-n r\A 




9/1 1 q 


1 9 7Q-i-n 1 9 


9 fi9-i-n nq 






4, 


.25+0, 


,59 


n 

u. 


,00883+0, 
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5.98+0.28 


770.02+13.00 


7, 


.88+0. 


,59 


0, 


,12930+0, 


.02596 



TABLE 1 — Continued 



ID 


Equatorial Coordinates 


H/3 


[NII]A6548 


Ha 


[NII]A6584 


[SII]A6717 


[SII]A6731 


S£r2 










^SFR 


165 


1 Q 

io 




.Ol, 


oi 
.Zl 


+4/. 


1 1 
il, 


■ OA 


y 


20.78di0.64 


9.97+0.69 


100.89+0.86 


26.74+0.71 


7.16+0.14 


5.45+0.14 


132.53+13.00 


8 


.17+0. 


.59 


0, 


noni n 1 n 
.UoyiyiLU 


ni oni 

.uioyi 


166 


13 


:29: 


:51, 


.93 


+47: 


11: 


.0-1 


,7 


26.83ib0.69 


16.76+0.74 


145.57+0.97 


45.28+0.80 


11.55+0.71 


7.97+0.71 


230.54+13.00 


7, 


.26+0. 


,59 


0, 


,17olo±U, 


.03594 


167 


13 


:29: 


:52, 


.65 


+47: 


11: 


:z4. 


,6 


27.68di0.71 


26.81+0.80 


144.18+0.99 


84.22+0.93 


19.92+0.78 


16.96+0.79 


309.30+13.00 


5, 


.95+0. 


,59 


0, 


,150Dy±U, 


.\}6Z66 


168 


13: 


:29; 


:53. 


.o7 


+47: 


11; 


,nA 


A 

,4 


38.86ib0.75 


20.16+0.75 


199.20+1.08 


56.64+0.84 


15.40+0.39 


10.53+0.38 


408.54+13.00 


8. 


.02+0. 


.59 


0, 


1 1 Q r: 1 c\ 

.zllo5±U. 


.04317 


169 


io: 


.oo. 
:zy; 


:o4, 


1 n 




11. 

,11; 


.OA 




,z 


40.76+0.72 


22.78+0.63 


214.34+0.95 


67.59+0.73 


19.47+0.15 


15.09+0.15 


339.39+13.00 


4. 


.34+0. 


.59 


0, 


OA'\ <\\ 1 

.z4iy4±U. 


n/ino/1 
.U4yz4 


170 


io: 




:o4, 


QO 

.oZ 


+4r: 


,11; 


.OA 


,1 


7.50+0.01 


6.41+0.31 


39.94+0.35 


20.25+0.33 


5.14+0.56 


3.91+0.57 


147.60+13.00 


5. 


.97+0. 


.59 


0, 


OQ'7Q1 1 

.Uo ( cSlrtU. 


nn'Tfto 
.UU ( OZ 


171 


13: 


.on. 


:o5, 


.54 


+47: 


11; 


:23. 


,9 


4.65+0.45 


5.00+0.46 


21.70+0.48 


15.32+0.51 


3.57+0.03 


2.86+0.04 


5.03+13.00 


5 


.19+0. 


,59 


0, 


onoriQ_i_o 
.UUyUozbU, 


nnd A 
.UU4z4 


172 


1 Q 






Ofi 
.ZD 


1 AT. 

+4/: 


1 1 

11, 


■ OQ 

.Zo. 


Q 

.0 


7.65+0.44 


4.25+0.50 


32.31+0.56 


13.73+0.51 


4.11+0.48 


3.08+0.48 


3.06+13.00 


4, 


.96+0. 


.59 


0, 


ni oni 1 n 
.UlzyiitU 


nnQQO 
.UUv>oZ 


173 


13 


:29: 


:56, 


.98 


+47: 


11: 


:23. 


,6 


8.33+0.43 


4.98+0.40 


35.92+0.48 


13.52+0.43 


4.72+0.09 


3.15+0.09 


0.00+13.00 


8, 


.44+0. 


,59 


0, 


n 1 TO _Ln 


,00443 


174 


1 Q 

io 




■ C^T 
.O ( . 


. IK) 


1 AT. 

+4/. 


11, 


■ OQ 

.Zo. 


/I 

,4 


8.67+0.44 


5.78+0.47 


44.94+0.58 


19.72+0.51 


8.17+0.27 


5.02+0.25 


44.23+13.00 


5 


.56+0. 


59 


0, 


C\AC\P.A 1 n 


nnnvn 


175 


13 


:29: 


:47, 


.95 


+47: 


11: 


:19. 


3 


1.61+0.35 


2.32+0.45 


7.06+0.40 


5.31+0.41 


1.64+0.38 


0.91+0.39 


43.73+13.00 


4, 


.22+0. 


59 


0, 


r\r\r\r\r\ i r\ 


,00243 


176 


13 


:29: 


:48, 


.67 


+47: 


11: 


:19. 


, 1 


1.76+0.36 


2.51+0.50 


9.11+0.44 


5.43+0.44 


1.19+0.08 


0.50+0.06 


12.10+13.00 


3 


.08+0. 


.59 


0, 


nnnnn_Ln 
,UUUUU±U, 


.00435 


177 


io 




■ A n 

.4y, 


Qn 

.oy 


1 AT. 

+4/. 


11, 


■ "1 Q 

, lo. 


n 


4.26+0.44 


4.92+0.54 


20.75+0.53 


12.73+0.53 


3.32+0.03 


2.72+0.03 


34.88+13.00 


3, 


.68+0. 


,59 


0, 


ni c\c\A 1 n 
,U1UU4iLU 


nn/1 vfi 
.UU4 / D 


178 


13 


:29: 


:50, 


.11 


+47: 


11: 


:18. 


,8 


23.57+0.56 


12.86+0.29 


107.69+0.42 


37.53+0.33 


12.10+0.55 


9.25+0.56 


576.38+13.00 


7, 


.10+0. 


,59 


0, 


noo c; Q _Ln 


.01708 


179 


13 


:29: 


:50, 


.83 


+47: 


11: 


:18. 


,6 


6.21+0.10 


6.12+0.52 


39.51+0.61 


19.14+0.56 


5.56+0.29 


4.24+0.29 


438.05+13.00 


4, 


.98+0. 


.59 


0, 


n*^ nnc _Ln 


.01244 


180 


13 


:29: 


:51, 


.55 


+47: 


11: 


:18. 


,4 


7.64+0.11 


8.30+0.60 


35.59+0.64 


19.78+0.61 


5.26+0.04 


3.05+0.04 


135.02+13.00 


3, 


.28+0. 


59 


0, 


,Uzl47±U, 


,00457 


181 


13 


:29: 


:52, 


,28 


+47: 


11: 


:18. 


3 


10.04+0.04 


8.02+0.62 


53.17+0.70 


22.68+0.65 


5.14+0.12 


4.07+0.12 


192.15+13.00 


5, 


.54+0. 


59 


0, 


,UozyD±u, 


,01076 


182 


io 


■ on 


.Oo. 


nn 
.UU 


1 AT. 
+4 ( . 


11, 


. lo. 


1 

, 1 


5.41+0.57 


7.44+0.14 


28.68+0.14 


21.11+0.14 


3.52+0.04 


4.40+0.06 


131.89+13.00 


4, 


.74+0. 


59 


0, 


noQQi 1 n 


nno A 
,UUo04 


183 


io 


on 
.Z\). 


.OO. 


. 1 Z 


1 AT. 
+4 ( . 


11, 


. lo. 


,U 


7.79+0.50 


6.46+0.51 


34.07+0.55 


18.09+0.53 


4.46+0.29 


4.11+0.36 


102.26+13.00 


3, 


.65+0. 


59 





,Ulul..j±U, 


nn/1 VQ 


184 


13 


:29: 


:54, 


.44 


+47: 


11: 


:17. 


,8 


6.37+0.48 


7.09+0.61 


28.00+0.59 


17.28+0.58 


4.58+0.28 


3.20+0.32 


123.73+13.00 


4, 


.20+0. 


,59 


0. 


n 1 1 Q _L n 


.00415 


185 


1 Q 

io. 


.oo. 


:oo. 


1 a 
.io 


+4r: 


11; 


. 1 T 

:l / . 


c 

,0 


4.15+0.03 


3.60+0.52 


17.27+0.54 


12.18+0.54 


2.73+0.04 


1.97+0.04 


c\ f\c\ 1 1 c\r\ 

0.00+13.00 


3. 


.96+0. 


,59 


0. 


oni cc_i_o 
.UU15a±U. 


nnnon 

.uuutty 


186 


13: 


.oo. 


:55. 


.89 


1 A T, 

+47: 


11; 


.1 T 

:17. 


,5 


6.81+0.44 


5.53+0.52 


26.40+0.54 


13.58+0.51 


3.53+0.47 


2.51+0.46 


22.37+13.00 


2. 


.98+0. 


,59 


0. 


nnco'7_i_n 
.UU5z7±U. 


.UUzo7 


187 


13: 


:29: 


:56. 


.61 


+47: 


11; 


:17. 


,3 


7.72+0.41 


5.69+0.25 


42.28+0.31 


16.19+0.26 


5.58+0.23 


3.72+0.23 


36.71+13.00 


5. 


.60+0. 


,59 


0. 


t\ A oon 1 n 


.01050 


188 


13: 


:29; 


:o7. 


.33 


1 A T, 

+47: 


11; 


. 1 T 

:17. 


,1 


7.42+0.25 


5.35+0.48 


31.10+0.54 


14.02+0.49 


4.68+0.10 


3.17+0.10 


56.89+13.00 


5. 


.18+0. 


,59 


0. 


.U11d5±U. 


nnocT 
.UUzo7 


189 


13: 


:29; 


:47. 


.57 


1 A T, 

+47: 


11; 


:13. 


,U 


1.69+0.02 


2.25+0.03 


7.50+0.03 


5.74+0.03 


1.46+0.37 


1.37+0.40 


29.01+13.00 


3. 


.51+0. 


,59 


0. 


.UUUUUibU. 


.00018 


190 


io 


.oo. 
:zy, 


.AQ 


oo 

.zy 


1 /I T. 


11, 


.1 


Q 

,cS 


4.30+0.08 


3.32+0.43 


17.02+0.45 


8.77+0.42 


2.92+0.22 


1.93+0.20 


64.46+13.00 


3 


.65+0. 


,59 


0. 


onoi 1 1 
.UUUllrtU 


nnn'7yi 
.UUU ( 4 


191 


io 


■ on 


■ A n 

,4y, 


.Ui 


1 /I '7. 

+4/. 


1 1 

11, 


■ 1 


D 


2.72+0.40 


2.68+0.47 


10.90+0.46 


7.17+0.45 


2.11+0.09 


1.63+0.09 


11.86+13.00 


3, 


.28+0. 


,59 


0. 


nnnnn 1 n 


nnoi P. 


192 


13 


:29: 


:49, 


.74 


+47: 


11: 


:12, 


,5 


2.76+0.40 


4.02+0.04 


17.57+0.04 


9.93+0.04 


2.81+0.44 


2.16+0.48 


18.64+13.00 


4, 


.97+0. 


59 


0. 


,02077+0, 


,00992 


193 


13 


:29: 


:50, 


,46 


+47: 


11: 


:12, 


.3 


16.93+0.47 


10.78+0.50 


99.58+0.73 


30.99+0.56 


9.72+0.49 


7.50+0.49 


472.23+13.00 


7, 


.73+0. 


.59 


0. 




.02913 


194 


13 


:29: 


:51, 


,18 


+47: 


11: 


:12, 


,2 


3.23+0.01 


4.90+0.53 


17.95+0.53 


12.27+0.53 


3.02+0.03 


2.59+0.04 


357.00+13.00 


5, 


.48+0. 


,59 


0. 


ni Q 1 rr 1 n 


nnon /I 


195 


io 


■ on 


■ c; 1 
,0i 


on 

,yu 


1 AT. 

+4/. 


11, 


■ 1 




5.03+0.03 


4.71+0.11 


21.64+0.12 


12.92+0.12 


3.22+0.04 


1.94+0.03 


74.45+13.00 


3 


.83+0. 


,59 


0. 


nn f;'7c;_Ln 
,UUO ( 0±:U 


nni 1 Q 
,UUllo 


196 


13 


:29: 


:52, 


.62 


+47: 


11: 


:11, 


,8 


5.81+0.46 


6.04+0.56 


27.55+0.58 


16.59+0.58 


4.58+0.11 


3.28+0.11 


116.36+13.00 


6 


.16+0. 


59 


0. 


ni PC 1 n 1 n 

,ui5iy±u. 


,00519 


197 


13 


:29: 


:53 


,35 


+47: 


11: 


ill. 


,7 


6.52+0.45 


6.16+0.52 


33.17+0.58 


16.89+0.55 


4.36+0.11 


3.85+0.11 


97.39+13.00 


2 


.44+0. 


59 


0. 


,Uzo / o±U, 


nn'70Q 
.UU/ZO 


198 


13 


:29: 


:54. 


.07 


+47: 


11: 


: 11, 


,5 


4.91+0.03 


5.34+0.04 


20.38+0.04 


13.71+0.04 


3.85+0.49 


2.46+0.51 


34.67+13.00 


1 


.93+0. 


59 


0. 


nnu^; 1 _Ln 


.00075 


199 


13 


:29: 


:54. 


,79 


+47: 


11: 


ill. 


,4 


6.94+0.45 


4.93+0.51 


27.49+0.55 


12.57+0.51 


4.31+0.03 


3.20+0.04 


18.83+13.00 


3, 


.10+0. 


59 


0. 


,UUD /0±U, 


nnoTn 
,UUz 


200 


13 


:29: 


:55, 


,51 


+47: 


11: 


ill. 


,2 


3.71+0.43 


3.69+0.49 


14.82+0.44 


8.74+0.43 


2.09+0.42 


2.42+0.58 


0.00+13.00 


3, 


.71+0. 


,59 


0. 


ririnnn_Ln 


nnooT 


201 


13 


:29: 


:56, 


.23 


+47: 


11: 


ill, 


.0 


3.49+0.41 


3.49+0.27 


13.62+0.25 


10.05+0.26 


3.87+0.48 


2.61+0.53 


39.38+13.00 


3, 


.12+0. 


,59 


0. 


nnnnn_Ln 
,UUUUU±U, 


.00195 


202 


1 Q. 

io: 


.oo. 
:zy; 


:oo. 


.yo 


+4^: 


,11; 


. 1 
:1U. 




,y 


4.28+0.39 


4.38+0.45 


18.54+0.47 


12.48+0.47 


3.74+0.03 


2.41+0.03 


98.38+13.00 


6. 


.97+0. 


,59 


0. 


nnQRc;_i_n 


nno'7'7 
.UUz/ { 


203 


io: 


.oo. 


. KT 

.Ot ■ 


.OO 


1 A T. 

+4r: 


,11; 


.1 
:1U. 


1-7 

. I 


3.00+0.34 


4.04+0.43 


t 4 A ^ I f\ A 4 

14.43+0.44 


1 4 A \ n 4 r 

10.44+0.45 


3.38+0.03 


2.96+0.03 


56.65+13.00 


7. 


.05+0. 


,59 


0. 


nnQQC-Ln 


.UUoo5 


204 


13: 


:29; 


:47. 


no 


1 T. 

+47: 


11; 


:06. 


,5 


2.13+0.18 


2.88+0.41 


9.43+0.36 


6.76+0.36 


1.96+0.08 


1.72+0.09 


32.92+13.00 


5. 


.35+0. 


,59 


0. 


.UUUUUrbU. 


.00142 


205 


13: 


:29; 


:4o, 


.04 


+47: 


11; 


:Uo. 


A 

,4 


1.94+0.35 


1.85+0.03 


7.89+0.03 


6.62+0.03 


2.44+0.08 


1.43+0.08 


19.13+13.00 


4. 


.79+0. 


,59 


0. 


.UUUUUrbU. 


.00191 


206 


13: 


.oo. 


:4y, 


.OO 


1 A T, 

+47: 


11; 


.r\£i 
:Ud. 


,2 


2.28+0.03 


2.56+0.24 


11.09+0.24 


6.59+0.22 


2.56+0.23 


1.53+0.25 


30.78+13.00 


5. 


.16+0. 


,59 


0. 


nnnQO_i_n 
.UUUoz±U. 


.00057 


207 


io 


.oo. 
:zy, 


. c^n 
:oU 


HQ 
.U<5 


1 A T. 

+4,/: 


11, 


:Ud. 


U 


4.27+0.08 


3.08+0.44 


17.83+0.48 


t\ A a I f\ At* 

9.48+0.46 


1 A A \ n Ar 

3.44+0.45 


2.10+0.47 


42.76+13.00 


5 


.52+0. 


,59 


0. 


nni nn 1 n 

,uuiyy±u, 


nnnoR 

.uuuyo 


208 


1 Q 

io 


■ on 


.oU. 


Ol 

,oi 


1 AT. 
+4 ( . 


1 1 

11, 


,U0. 


,y 


4.58+0.21 


4.61+0.44 


25.40+0.50 


14.40+0.47 


4.72+0.24 


3.39+0.24 


515.89+13.00 


5 


.17+0. 


59 


0. 


noQnf^-Ln 


,UUoD / 


209 


13 


:29: 


:51, 


,53 


+47: 


11: 


i05. 


,7 


3.05+0.38 


3.66+0.03 


19.04+0.03 


9.60+0.03 


2.60+0.03 


1.72+0.03 


373.50+13.00 


5 


.14+0. 


59 


0. 


noo 1 A 1 n 
,Uzzl4±U, 


,00917 


210 


13 


:29: 


:52, 


,25 


+47: 


11: 


i05. 


,6 


5.90+0.09 


5.25+0.52 


29.48+0.55 


13.15+0.51 


4.11+0.25 


3.17+0.26 


126.22+13.00 


5 


.06+0. 


59 


0. 


non A n_Ln 
,UzU4U±U, 


nn /I Q 


211 


13 


:29: 


:52, 


,97 


+47: 


11: 


i05. 


4 


3.30+0.23 


3.67+0.01 


14.87+0.01 


11.41+0.01 


2.08+0.47 


1.54+0.46 


113.92+13.00 


5 


.35+0. 


59 


0. 


nni QQ+n 


,00174 


212 


13: 


:29: 


:53, 


,69 


+47: 


11: 


i05. 


,2 


2.81+0.03 


3.07+0.09 


11.92+0.11 


9.91+0.11 


2.81+0.03 


1.67+0.03 


40.77+13.00 


2 


.02+0. 


59 


0. 


,00000+0, 


,00024 


213 


13: 


:29: 


:54. 


,41 


+47: 


11: 


i05. 


,1 


R 07-1-0 AA 


^.o^^zu. OU 


97 7n+n ^A 


iz.oomu.ou 


A 1 c;-t-n AA 


9 9Q^n /in 


n nn-t-i '\ nn 




79^n 


oy 


n 

u. 


,00214+0, 


,00153 


214 


13: 


:29: 


:55, 


,14 


+47: 


11: 


i04, 


,9 


7.25+0.24 


6.04+0.12 


28.12+0.12 


11.35+0.11 


3.49+0.03 


2.18+0.03 


37.35+13.00 


5, 


.24+0. 


,59 


0. 


,00634+0, 


,00169 


215 


13: 


:29: 


:55, 


,86 


+47: 


11: 


i04, 


,7 


4.65+0.39 


4.00+0.49 


18.55+0.51 


10.78+0.50 


3.06+0.10 


2.08+0.10 


43.72+13.00 


2, 


.94+0. 


,59 


0. 


,00129+0, 


,00212 


216 


13: 


:29: 


:56, 


,58 


+47: 


11: 


i04, 


,6 


5.33+0.39 


5.17+0.04 


25.04+0.04 


13.24+0.03 


3.93+0.10 


3.53+0.10 


24.72+13.00 


4, 


.41+0. 


,59 


0. 


,01242+0, 


,00417 


217 


13: 


:29: 


:57, 


,30 


+47: 


11: 


i04, 


,4 


10.69+0.40 


6.79+0.45 


40.55+0.51 


17.56+0.45 


5.51+0.36 


4.41+0.38 


94.11+13.00 


8, 


.30+0. 


,59 


0. 


,01271+0, 


,00312 


218 


13: 


:29: 


:47, 


.54 


+47: 


11: 


iOO. 


,2 


1.73+0.34 


1.04+0.37 


5.73+0.39 


4.96+0.41 


1.09+0.01 


0.39+0.01 


42.75+13.00 


3, 


.82+0. 


,59 


0. 


,00000+0, 


.00102 


219 


13: 


:29: 


:48, 


.27 


+47: 


11; 


iOO. 


,1 


1.85+0.27 


2.06+0.03 


7.43+0.03 


5.39+0.03 


2.11+0.37 


1.43+0.38 


31.04+13.00 


3, 


.59+0. 


,59 


0. 


,00000+0, 


.00138 


220 


13: 


:29: 


:48, 


.99 


+47: 


10; 


i59. 


,9 


2.17+0.03 


2.72+0.43 


7.76+0.41 


5.85+0.42 


2.37+0.03 


1.89+0.03 


47.03+13.00 


3, 


.63+0. 


,59 


0. 


,00000+0 


.00045 



TABLE 1 — Continued 



ID 


Equatorial Coordinates 


H/3 


[NII]A6548 


Ha 


[NII]A6584 


[SII]A6717 


[SII]A6731 


Si/2 








221 


1 Q 

io 




■ A n 

.4y, 


. / i 


1 /I "7- 

+4/. 


1 n 
iU 


■ c;n 

.oy. 


Q 

.0 


5.42di0.41 


4.81+0.47 


23.45+0.50 


12.03+0.47 


3.67+0.09 





.Do±U. 


no 

.uy 


49.80+13.00 


4.24+0.59 


0, 


,uu / oy±u 


nnQi A 
.UUoi4 


222 


1 Q 

io, 


■ on 


■ t^n 
:oU. 


A Q 

.4o 


+4/: 


1 n 
iU 


■ c;n 

:oy. 


.0 


8.41di0.41 


4.46+0.45 


34.22+0.53 


12.15+0.47 


5.02+0.47 




rift 1 r. 

.yzitu. 


A A 

,44 


0.00+13.00 


4.48+0.59 


0, 


A1 9Q1 _1-A 


nnQQn 
.UUooy 


223 


13: 


:29: 


:51, 


.15 


+47: 


10: 


:59. 


,4 


4.99ib0.03 


4.37+0.38 


28.04+0.44 


12.78+0.40 


3.62+0.42 


2 


.87+0. 


,44 


355.43+13.00 


8.35+0.59 


0, 


.Uz7do±U, 


.00569 


224 


13; 


:29; 


:51. 


.o7 


+47: 


10; 


:59. 


.3 


19.34ib0.46 


11.43+0.48 


82.98+0.67 


32.33+0.54 


7.29+0.24 


5. 


.49+0. 


,23 


547.74+13.00 


6.95+0.59 


0, 


oc 1 nQ_i_o 
.UoiyoibU. 


.01084 


225 


io: 


:zy; 


. KO 

:oz. 


RO 


+4r: 


1 n. 
iU; 


. KO 

:oy. 


,i 


2.87ib0.31 


2.99+0.01 


15.00+0.01 


8.81+0.01 


1.70+0.45 




z. 


. i / ±u. 


,OZ 


246.77+13.00 


5.75+0.59 


0, 


nofipn 1 


OOQOO 

.uuoyu 


226 


io: 


:zy; 


:oo. 


QO 
.OZ 


1 /I '7. 
+4r: 


iu; 


.00. 


n 

y 


1.75+0.01 


2.64+0.25 


8.86+0.24 


7.94+0.26 


1.70+0.45 


1 

±, 


.D4±U. 


A A 

,44 


63.03+13.00 


3.35+0.59 


0, 


nnoon 1 n 
.UUUUUrtU. 


none? 


227 


io 


.oo. 


:o4, 


.U4 


1 /I '7. 

+4/^: 


iU 


:0<5. 


.cS 


3.20+0.25 


2.03+0.03 


11.79+0.04 


7.85+0.04 


2.12+0.49 


1 
1 


Ri _l_n 


.04 


0.00+13.00 


2.85+0.59 


0, 


nnnoo 1 n 
.UUUUUitU 


.uuuyD 


228 


13: 


;29: 


;o4, 


.10 


+47: 


10: 


;58. 


.6 


2.62+0.38 


3.95+0.49 


13.66+0.48 


9.85+0.49 


3.31+0.47 


2 


.32+0. 


.48 


21.42+13.00 


4.12+0.59 


0, 


,UUozU±U, 


■00483 


229 


13: 


:29: 


:55, 


.48 


+47: 


10: 


:58. 


.5 


3.55+0.41 


3.88+0.50 


15.29+0.48 


10.16+0.49 


2.55+0.45 


2 


.47+0. 


.49 


27.25+13.00 


4.88+0.59 


0, 


nni m 1 n 
.UUlUl±U, 


nno'zo 


230 


1 Q 

lo. 


■ on 


.OD 


oi 
.Zi 


1 A'7- 

+4/. 


1 n 
iU 


.Oo. 


Q 



5.83+0.09 


5.29+0.48 


29.49+0.52 


13.32+0.49 


5.35+0.46 



z 


.yo±U. 


A K 

40 


99.16+13.00 


6.58+0.59 


0, 


noi onj_n 
.UZiZyitU 


nriA f^Q 
.UU40O 


231 


13: 


:29: 


:56, 


.93 


+47: 


10: 


:58. 


,1 


8.69+0.22 


6.69+0.10 


47.95+0.12 


19.40+0.11 


7.76+0.03 


5 


.17+0. 


03 


157.32+13.00 


14.02+0.59 


0, 


n cr 1 n i n 

,OozlO±0, 


.01088 


232 


13: 


:29: 


:57, 


.65 


+47: 


10: 


:58. 


,0 


14.15+0.48 


8.04+0.52 


55.94+0.61 


19.28+0.52 


8.50+0.49 


7 


.13+0. 


.51 


266.52+13.00 


11.67+0.59 


0, 


no A /?o 1 n 

,Uz4dz±U, 


■00551 


233 


1 Q 

io 


■ on 


■ A '7 


on 

.oy 


1 A'7- 

+4/. 


1 n 
iU 


■ c;q 
.00. 


Q 

.0 


3.80+0.33 


2.31+0.32 


15.26+0.35 


5.69+0.33 


2.80+0.08 


1 
i 


.UU±U. 


.U / 


44.98+13.00 


4.63+0.59 


0, 


nnnnn 1 n 


nni vfi 
■ UUi / D 


234 


13: 


:29: 


:48, 


.61 


+47: 


10: 


:53. 


,6 


5.98+0.20 


3.01+0.36 


23.64+0.39 


9.51+0.36 


3.00+0.20 


2 


.36 + 0. 


20 


40.23+13.00 


4.20+0.59 


0, 


nn A 0/? 1 n 
,UU4ZD±U, 


.00140 


235 


13: 


:29: 


:49, 


.33 


+47: 


10: 


:53. 


,5 


3.17+0.03 


3.22+0.20 


14.77+0.24 


9.13+0.23 


4.12+0.44 


2 


.73+0. 


40 


51.19+13.00 


4.19+0.59 


0, 


nno'7/1 1 n 
,UUz /4±U, 


.00075 


236 


13: 


:29: 


:50, 


.06 


+47: 


10: 


:53. 


3 


19.79+0.49 


9.43+0.49 


80.35+0.65 


25.19+0.51 


9.25+0.26 


7, 


.14+0. 


,26 


55.21+13.00 


5.92+0.59 


0, 


n A ono 1 n 

,U4303±U, 


.00903 


237 


13: 


:29: 


:50, 


.78 


+47: 


10: 


:53. 


, 1 


15.87+0.25 


7.02+0.48 


57.46+0.60 


18.53+0.51 


5.92+0.01 


3, 


.78+0. 


,01 


43.20+13.00 


6.01+0.59 


0, 


n 1 noQ _Ln 

,uiyzo±u, 


.00401 


238 


io. 


■ on 


,Di 


c^n 


1 AT- 
+4 < . 


1 n. 


.00. 


n 
U 


3.74+0.35 


4.64+0.47 


23.08+0.48 


10.30+0.44 


2.84+0.41 


2, 


.58+0. 


,48 


281.26+13.00 


9.51+0.59 


0, 


noQ 1 1 1 n 


nnooQ 

.uuyzo 


239 


io. 


on 


,az. 


.ZZ 


1 AT- 
+4 / . 


1 n. 


■ f;o 
.oz, 


Q 

.0 


6.38+0.38 


6.11+0.09 


37.30+0.11 


17.03+0.10 


5.60+0.03 


3, 


.75+0. 


,03 


502.45+13.00 


6.00+0.59 





C\A A TCi -1- n 


ni "1 nQ 


240 


13: 


:29: 


:52, 


.94 


+47: 


10: 


:52, 


.7 


4.56+0.35 


4.29+0.42 


26.16+0.49 


12.35+0.45 


4.66+0.23 


3, 


.14+0. 


,23 


296.67+13.00 


6.68+0.59 


0, 


.UZDDD±U, 


.00793 


241 


13: 


:29; 


:53, 


.d7 


1 /I '7, 
+47: 


10; 


:52. 


.5 


0. 85+0. 22 


5.19+0.46 


34.89+0.53 


14.48+0.49 


4.74+0.09 


3, 


.57+0. 


,09 


1 y( 1 10 r\f\ 

148.85+13.00 


6.58+0.59 


0, 


OOTtlQ-LO 


.00616 


242 


io: 


.oo, 
:zy; 


:o4. 


QO 

.oy 


1 .7. 
+47: 


10; 


.CO 


.3 


4.48+0.03 


4.51+0.09 


28.35+0.11 


13.52+0.10 


4.58+0.43 


3, 


.87+0. 


,43 


238.76+13.00 


6.79+0.59 


0, 


0Q0Q0_1_0 


.00791 


243 


13: 


.oo, 
:zy; 


:55. 


.11 


1 A '7, 

+47: 


10; 


.CO 


.z 


11.88+0.22 


13.07+0.41 


88.10+0.58 


38.04+0.47 


10.09+0.10 


7, 


.61+0. 


,09 


259.43+13.00 


7.32+0.59 


0, 


onono_i_o 


.U4zo7 


244 


13; 


.oo. 
:zy; 


:oo. 


QO 
.OO 


1 A '7, 

+47: 


10; 


.CO 

:oz. 


.0 


10.87+0.36 


11.86+0.42 


67.86+0.55 


30.93+0.47 


9.97+0.10 


7, 


.81+0. 


,10 


283.06+13.00 


9.58+0.59 


0, 


1 ncoo_Lo 


.02258 


245 


13: 


.oo, 
:2y; 


:oD. 


.55 


1 A '7, 

+47: 


. 1 0, 
:iU; 


.CI 

:ol. 


.8 


42.03+0.57 


26.05+0.04 


237.37+0.07 


69.03+0.05 


23.09+0.12 


18.45+0.11 


317.74+13.00 


13.35+0.59 


0, 


.oi004±U. 


.Uooyu 


246 


io 


.oo. 


:4/ , 


. i z 


1 /I '7. 
+4/^: 


1 0. 

iZ. 


.QQ 

:oo. 


a 
.D 


10.94+0.44 


5.78+0.47 


49.70+0.62 


16.08+0.50 


5.90+0.09 


4 


.05+0. 


,08 


0.00+13.00 


10.02+0.59 


0, 


OQI QT 1 n 


.UU ( oi 


247 


13: 


:29: 


:48, 


A A 

.44 


+47: 


12: 


;33. 


,4 


5.60+0.45 


4.64+0.48 


29.50+0.54 


12.60+0.48 


4.33+0.44 


2, 


.84+0. 


,43 


87.16+13.00 


10.98+0.59 


0, 


no A ooJ_n 
.\jZ4lZZ±\j. 


.UU747 


248 


13: 


:29: 


:49, 


.17 


+47: 


12: 


:33. 


,2 


4.29+0.45 


5.85+0.26 


28.44+0.30 


15.93+0.28 


5.85+0.10 


3, 


.53+0. 


,09 


255.17+13.00 


8.80+0.59 


0, 


,04505+0 


.01465 


249 


13: 


:29: 


:49, 


.89 


+47: 


12: 


:33. 


,1 


4.39+0.49 


4.60+0.26 


24.72+0.30 


14.18+0.29 


4.31+0.03 


2, 


.88+0. 


,03 


237.27+13.00 


8.42+0.59 


0, 


,0z317±0, 


■00871 


250 


13: 


:29: 


:50, 


.61 


+47: 


12: 


:32, 


,9 


3.40+0.26 


4.46+0.53 


18.19+0.55 


11.57+0.54 


3.78+0.27 


2, 


.58+0. 


,26 


114.88+13.00 


8.90+0.59 


0, 


ni 1 1 n 


.00435 


251 


io. 


■ on 


,0i. 


.OO 


1 A'7- 
+4 ( . 


1 

IZ, 


■ QO 

■ OZ, 


Q 

.0 


2.84+0.48 


4.58+0.30 


15.66+0.29 


12.14+0.29 


2.91+0.10 


1 


.76+0. 


,09 


95.40+13.00 


6.01+0.59 


0, 


nnnoi 1 n 
.UUyoizbU. 


nn'/i Q 
■ UU ( io 


252 


13: 


:29: 


:52, 


.05 


+47: 


12: 


:32, 


,6 


6.93+0.50 


5.92+0.54 


33.15+0.61 


16.50+0.55 


5.09+0.10 


3 


.63+0, 


10 


157.05+13.00 


6.09+0.59 


0, 


noi c\p. 1 n 


nn/^ Qn 


253 


13: 


:29: 


:52. 


.78 


+47: 


12: 


:32, 


,4 


7.44+0.50 


5.87+0.28 


42.80+0.33 


16.75+0.29 


4.91+0.10 


3, 


.66+0, 


10 


183.79+13.00 


8.66+0.59 


0, 


n c no tr 1 n 


.01305 


254 


13: 


:29: 


:53. 


.50 


+47: 


12: 


:32, 


,3 


5.61+0.49 


4.89+0.11 


30.30+0.12 


14.43+0.11 


5.04+0.50 


3, 


.50+0, 


,48 


136.92+13.00 


6.14+0.59 


0, 


novoi 1 n 
,UZ ( Zl±U, 


nno A n 


255 


13: 


:29: 


:54. 


.22 


+47: 


12: 


:32, 


, 1 


7.04+0.47 


5.17+0.26 


36.06+0.31 


15.39+0.28 


5.24+0.10 


3, 


,84+0, 


,09 


216.76+13.00 


6.47+0.59 


0, 


non A Q 1 n 

,uzy4o±u, 


.UU ( yo 


256 


13: 


:29: 


:54, 


.94 


+47: 


12: 


:31. 


,9 


15.31+0.57 


9.35+0.28 


91.72+0.42 


28.32+0.31 


10.93+0.52 


7, 


.38+0, 


,50 


164.15+13.00 


10.19+0.59 


0, 


1 Q Q Q 1 1 n 


.UZOD f 


257 


13: 


:29: 


:55, 


.66 


+47: 


12: 


:31. 


.8 


29.03+0.70 


11.65+0.56 


164.38+0.99 


32.63+0.64 


10.66+0.54 


7, 


.80+0, 


,53 


30.10+13.00 


4.97+0.59 


0, 


1 ^71 1 n 

.zi / ia±u, 


.04483 


258 


1 Q. 

io: 


.oo. 
:zy; 


:oo. 


QO 

.oy 


i^A'7. 

+4^: 


1 0. 
iZ; 


.Q1 

:oi. 


a 
.0 


14.16+0.52 


5.97+0.25 


83.85+0.38 


17.42+0.26 


5.23+0.09 


3, 


.67+0. 


,09 


36.51+13.00 


4.00+0.59 


0, 


1 1 T/io 1 n 
.ii / 4y±u. 


nocoT 
.UZoZ ( 


259 


io: 


.OO- 

:zy; 


:o ( . 


.ii 


A A'7. 

+4r: 


1 0. 
iZ; 


.Q1 

:oi. 


c 

.0 


3.69+0.39 


3.29+0.22 


19.32+0.24 


9.32+0.22 


3.11+0.22 


1, 


.97+0. 


,18 


57.86+13.00 


3.95+0.59 


0, 


01 1 OQ-LO 

.UiiyortU. 


nnCQQ 
.UUOoo 


260 


13; 


.oo. 
:zy; 


:47. 


.35 


1 A '7. 

+47: 


12; 


.OT 

:z7. 


.3 


7.29+0.43 


6.89+0.40 


54.62+0.55 


19.40+0.44 


6.27+0.09 


4, 


.18+0. 


,09 


173.98+13.00 


11.66+0.59 


0, 


1 oocf;_i_o 
.IzyoorbU. 


.03076 


261 


io; 


.oo. 
:zy; 


. A O 

:4o. 


.U7 


1 A '7. 

+47: 


12; 


.OT 

:z7. 


.1 


4.42+0.45 


3.99+0.49 


25.95+0.55 


10.70+0.49 


4.14+0.46 


3, 


.09+0. 


,47 


116.83+13.00 


11.15+0.59 


0, 


oooof;_i_o 


nonTfi 

.uuy7D 


262 


13; 


.oo, 
:zy; 


:4o. 


TO 

.79 


1 A '7. 

+47: 


12; 


.OT 


.U 


6.15+0.50 


4.94+0.52 


33.10+0.60 


13.57+0.54 


3.57+0.25 


2, 


.69+0. 


,25 


197.79+13.00 


10.23+0.59 


0, 


OQOQO_LO 

.UoUooibU. 


.00910 


263 


io 


.oo. 
:zy, 


:4y, 


.oi 


1 /I '7. 

+4,/: 


1 0. 

iZ, 


.Of; 


Q 

.c5 


3.41+0.50 


3.82+0.28 


18.98+0.29 


11.93+0.29 


3.86+0.42 


2, 


.75+0, 


,45 


101.06+13.00 


6.25+0.59 


0, 


m ^fic 1 
.Ui4Do±U 


.UU * yo 


264 


io. 


on 

,zy, 


■ c;n 

. OU. 


0*3 

. Zo 


J^A'7. 
+4^. 


1 

iZ, 


■ Ofi 

■ ZD. 


D 


4.10+0.52 


5.35+0.04 


20.25+0.04 


14.48+0.04 


4.13+0.51 


3, 


.10+0, 


,53 


28.39+13.00 


4.51+0.59 


0, 


ni ni f^-un 

.UiUiOitU 


.uuooy 


265 


13: 


:29: 


:50, 


.96 


+47: 


12: 


:26. 


,5 


2.48+0.49 


4.68+0.30 


14.81+0.30 


13.25+0.31 


3.11+0.50 


2, 


.53+0, 


,53 


54.66+13.00 


6.16+0.59 


0, 


n 1 Q '"7 1 n 


.UUyoU 


266 


13: 


:29: 


:51, 


.68 


+47: 


12: 


:26. 


,3 


4.09+0.50 


5.40+0.55 


23.72+0.58 


15.19+0.58 


3.68+0.50 


3, 


.20+0, 


,52 


"1 "1 JO 1 "1 r\r\ 

110.42+13.00 


7.12+0.59 


0, 


no /I c\P. 1 n 
,Uz4Ud±U, 


.00981 


267 


13: 


:29: 


:52, 


.40 


+47: 


12: 


:26. 


,2 


6.62+0.51 


5.72+0.56 


37.35+0.64 


17.09+0.58 


5.34+0.29 


3, 


,42+0, 


,27 


186.25+13.00 


6.02+0.59 


0, 


n4nfio+n 


.01142 


268 


13: 


:29: 


:53, 


.12 


+47: 


12: 


:26. 


,0 


8.62+0.55 


5.63+0.13 


43.28+0.14 


15.75+0.12 


5.93+0.12 


3, 


.79+0, 


,11 


112.01+13.00 


4.60+0.59 


0, 


,03547+0, 


.00913 


9fiQ 
zuy 


13: 


:29: 


:53, 


.85 


+47: 


12: 


:25. 


,8 










A 71 -i_n 


3, 


,25+0, 


,58 


7« A7A-'\ '\ nn 
( u.'i i niJ-O.uu 


o.uu^u. oy 


n 

u. 


,04781+0, 


.00977 


270 


13: 


:29: 


:54, 


.57 


+47: 


12: 


:25. 


,7 


9.72+0.52 


7.31+0.46 


58.32+0.61 


21.49+0.50 


7.31+0.51 


5, 


,12+0, 


,50 


262.93+13.00 


8.63+0.59 


0, 


,08112+0, 


.01898 


271 


13: 


:29: 


:55, 


.29 


+47: 


12: 


:25. 


,5 


13.35+0.54 


8.37+0.45 


78.41+0.66 


23.60+0.50 


8.81+0.27 


5, 


,94+0, 


,26 


147.66+13.00 


8.55+0.59 


0, 


,10715+0, 


.02347 


272 


13: 


:29: 


:56, 


.01 


+47: 


12: 


:25. 


,3 


20.79+0.61 


8.40+0.53 


100.69+0.82 


23.21+0.57 
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15.35+13.00 


4, 


.11+0. 


,59 


0, 


01 oti c_i_o 


0A70A 

.UU72y 


318 


13; 


.oo. 


:47, 


oo 

.zy 


1 A '7. 

+47: 


12; 


:01, 


.8 


2.48+0.41 


3.05+0.47 


10.90+0.49 


9.38+0.50 


2.69+0.10 


2.25+0.10 


25.17+13.00 


4, 


.00+0. 


,59 


0, 


00000_LO 


OOOOA 

.uuzcsy 


319 


io 


.oo. 
:zy, 


:4c5, 


ni 
.Ul 


1 A '7. 

+4/^: 


1 o. 
iZ, 


.ni 

:U1, 


. I 


3.07+0.42 


3.51+0.52 


16.04+0.52 


10.07+0.53 


2.86+0.10 


1.96+0.10 


3.44+13.00 


3 


.41+0, 


,59 


0, 


0070 4 1 A 

.UU / y4±u 


OOKQ7 

.UUoo ( 


320 


lo. 


on 

,zy. 


■ /I Q 

,4o. 


7/1 
. l 4 


_L/1 '7- 

+4^. 


1 o 

IZ. 


ni 

.Ul. 


.0 


7.56+0.50 


6.32+0.28 


45.68+0.35 


19.80+0.31 


5.65+0.51 


3.62+0.50 


12.68+13.00 


6 


,15+0, 


.59 


0, 


AfiOQA-l-A 
.UDZoUltU. 


ni c;fi7 
.UlOO / 


321 


13: 


:29: 


:49. 


.46 


+47: 


12: 


:01. 


.3 


8.27+0.30 


5.04+0.30 


36.67+0.34 


16.68+0.32 


4.27+0.04 


3.39+0.04 


29.63+13.00 


4, 


,62+0, 


59 


0, 


A 1 AA rr | n 

,uiyuo±u. 


AA /I Q A 

.UU4oy 


322 


13: 


:29: 


:50. 


.18 


+47: 


12: 


:01. 


.2 


12.85+0.60 


9.90+0.34 


80.0,1+0.43 


28.85+0.37 


9.51+0.63 


6.50+0.61 


ori "^r* 1 "lo r\r\ 

82.76+13.00 


3 


,87+0, 


,59 


0, 


1 0/^ 1 Q _L A 

.1zd1o±U. 


.02818 


323 


13: 


:29: 


:50. 


.90 


+47: 


12: 


:01. 


.0 


57.53+0.95 


31.31+0.84 


362.57+1.49 


101.31+1.03 


29.98+0.85 


20.71+0.82 


316.05+13.00 


5, 


,84+0, 


,59 


0, 


62502+0 


.12680 


324 


13: 


:29: 


:51 


.62 


+47: 


12: 


:00. 


.9 


49.36+0.86 


31.67+0.83 


301.50+1.26 


95.73+0.97 


25.54+0.50 


19.39+0.50 


625.62+13.00 


6, 


,06+0, 


59 


0, 


,48287+0, 


.09814 


ozo 


13: 


:29: 


:52. 


.35 


+47: 


12: 


:00. 


.7 


Ap. nn 

4!U.OO:d .uu 


/II 974-1 nfi 


97Q nn-i-1 


1 91 4-1 97 











,oo^u. 


oy 


n 

u. 


,42796+0, 


.08772 


326 


13: 


:29: 


:53. 


.07 


+47: 


12: 


:00. 


.5 


30.04+0.91 


21.10+0.97 


160.55+1.22 


67.76+1.10 


15.19+0.52 


9.88+0.51 


165.90+13.00 


4, 


,82+0, 


,59 


0, 


,18537+0, 


.03900 


327 


13: 


:29: 


:53. 


.79 


+47: 


12: 


:00. 


.4 


17.60+0.78 


10.62+0.82 


95.12+1.01 


32.07+0.90 


7.59+0.43 


6.34+0.41 


129.18+13.00 


6 


,73+0, 


,59 


0, 


,10834+0, 


.02419 


328 


13: 


:29: 


:54. 


.51 


+47: 


12: 


:00. 


.2 


59.31+0.92 


21.37+0.76 


337.09+1.39 


65.22+0.89 


19.40+0.16 


14.87+0.16 


142.33+13.00 


6, 


,49+0, 


,59 


0, 


,46040+0, 


.09328 


329 


13: 


:29: 


:55. 


.23 


+47: 


12: 


:00. 


.0 


23.87+0.64 


11.98+0.33 


132.99+0.50 


36.69+0.37 


11.72+0.63 


8.23+0.60 


353.61+13.00 


7, 


,57+0, 


,59 


0, 


,16733+0, 


.03478 


330 


13: 


:29: 


:55. 


.96 


+47: 


11: 


:59. 


.9 


41.18+0.74 


15.85+0.60 


223.94+1.13 


49.62+0.72 


16.70+0.13 


12.13+0.12 


343.95+13.00 


8, 


,29+0, 


,59 


0, 


,27344+0, 


.05567 


331 


13: 


:29: 


:56. 


.68 


+47: 


11: 


:59. 


.7 


18.06+0.62 


7.78+0.58 


86.23+0.81 


24.28+0.64 


7.83+0.12 


6.44+0.12 


59.69+13.00 


6, 


.30+0, 


,59 


0, 


,07161+0, 


.01545 


332 


13: 


:29: 


:57, 


.40 


+47: 


11: 


:59, 


.5 


4.25+0.45 


4.06+0.25 


22.12+0.28 


V1.1\±Q.1'1 


3.41+0.46 


2.99+0.50 


21.41+13.00 


3, 


.96+0, 


,59 


0, 


,01479+0, 


.00610 



TABLE 1 — Continued 



ID 


Equatorial Coordinates 


H/3 


[NII]A6548 


Ha 


[NII]A6584 


[SII]A6717 


[SII]A6731 


S£f2 












333 


1 Q 

io 




■ A 1 


.04 


+4/. 


1 1 

ii, 


.OO. 


/I 

.4 


2.71ib0.09 


2.77+0.42 


13.00+0.43 


8.10+0.43 


2.77+0.24 


1.47+0.23 


24.88+13.00 


2 


.66+0. 


.59 


0, 


nni QQ 1 n 


AAI OQ 


334 


1 Q 

io, 


.on 


:4o. 


.OD 


+4/: 


1 1 

ii, 


:oo. 




2.54di0.46 


2.69+0.48 


11.79+0.49 


8.83+0.50 


2.97+0.48 


1.90+0.51 


3.44+13.00 


4, 


.27+0. 


,59 


0, 


,UUUUUitU 


.UUoo4 


335 


13: 


:29: 


. /in 
:4y. 


.08 


+47: 


11: 


:55, 


.1 


3.85ib0.51 


4.48+0.31 


19.44+0.31 


12.31+0.31 


3.07+0.01 


2.17+0.01 


16.13+13.00 


4, 


.14+0. 


,59 


0, 


A1 AOO_LA 
,U1UZ5±U, 


.00589 


336 


13; 


:29; 


:4y. 


.80 


+47: 


11; 


:54, 


.9 


16.23ib0.13 


10.87+0.54 


97.95+0.74 


34.46+0.61 


11.20+0.63 


8.23+0.62 


114.18+13.00 


3, 


.90+0. 


,59 


0, 


-\ A^A '7_l_n 

.14547±U, 


.02931 


337 


io: 


.on. 
:zy; 


. en 

:oU, 


.OO 


+4^: 


ii; 


:54, 


. ( 


26.68+0.74 


21.20+0.67 


164.56+0.92 


62.75+0.76 


18.66+0.40 


13.26+0.40 


478.00+13.00 


6, 


.19+0. 


,59 


0, 


.zD4D4±U, 


ncci o 
.U55iz 


338 


1 Q. 

io. 




:oi. 


OK 


1 A '7. 

+4r: 


11. 
ii. 


:54, 


c 
.0 


37.58+0.98 


28.04+1.00 


214.11+1.32 


86.96+1.14 


19.85+0.20 


14.43+0.20 


537.17+13.00 


7, 


.10+0. 


,59 


0, 


oonon 1 n 

.zyuzUrtu, 


ntini '7 

.uoui i 


339 


13: 


:29: 


:51, 


.97 


1 A T. 

+47: 


11: 


:54, 


A 

.4 


32.98+1.12 


50.17+1.19 


176.35+1.25 


159.09+1.36 


28.23+0.28 


22.02+0.28 


377.28+13.00 


4, 


.98+0. 


,59 


0, 


.zu4yo±u. 


.04356 


340 


13: 


:29: 


:52, 


.69 


+47: 


11: 


:o4. 


,2 


48.49+1.25 


122.50+1.51 


223.57+1.57 


370.68+1.87 


73.22+1.46 


56.36+1.44 


274.75+13.00 


4, 


.29+0. 


,59 


0, 


,1d7UU±U. 


.03498 


341 


13: 


;29: 


:53, 


.41 


+47: 


11: 


:54. 


, 1 


41.96+0.93 


34.31+1.13 


207.28+1.37 


108.41+1.29 


22.04+0.24 


17.68+0.25 


163.30+13.00 


5, 


.29+0. 


,59 


0, 


OnOQ A _L A 

,zUzo4±U. 


.04163 


342 


1 Q 


■ on 


,04, 


1 A 
. i4 


+4 ( . 


1 1 . 
ii 


.OO 


n 


28.58+0.84 


19.83+0.89 


146.14+1.12 


53.93+0.97 


15.44+0.88 


10.15+0.88 


7.47+13.00 


3, 


.60+0. 


59 


0, 


1 c;i Q A 1 A 
, iOioUzbU 


.Uoi ( O 


343 


13: 


:29: 


:54, 


.86 


+47: 


11: 


:53. 


,8 


18.64+0.64 


12.58+0.60 


103.20+0.79 


38.82+0.68 


12.29+0.15 


8.89+0.15 


145.29+13.00 


4, 


.49+0. 


59 


0, 


1 o cr f 1 1 r\ 

,12ool±U. 


,02684 


344 


13: 


:29: 


:55, 


.58 


+47: 


11: 


:53. 


.6 


28.19+0.77 


14.18+0.73 


153.87+1.03 


41.34+0.80 


10.68+0.05 


7.97+0.05 


340.57+13.00 


8 


.18+0. 


.59 


0, 


,loblo±U. 


HQ o on 


345 


1 Q 

io 


■ on 

.zy, 


■ c^fi 

;oD 


QA 

.oU 


+4/. 


1 1 

ii. 


;oo. 


A 

.4 


33.87+0.39 


15.55+0.55 


173.72+0.89 


45.11+0.63 


15.13+0.13 


11.12+0.13 


149.39+13.00 


5, 


.76+0. 


,59 


0, 


1 QQOA_LA 

, iooZUiLU 


nufi Afi 


346 


13: 


:29: 


:57, 


.02 


+47: 


11: 


:53. 


.3 


10.88+0.56 


6.16+0.54 


50.38+0.66 


18.08+0.58 


5.38+0.12 


3.76+0.11 


20.01+13.00 


3, 


.82+0. 


,59 


0, 


AQ /I Q 1 _L A 

,Uo4ol±U. 


AAO Q O 


347 


13: 


:29: 


:47, 


.26 


+47: 


11: 


:49. 


, 1 


2.85+0.42 


3.09+0.45 


11.36+0.46 


8.92+0.47 


3.27+0.46 


2.00+0.47 


17.73+13.00 


3 


.23+0. 


59 


0, 


AAAAA^L A 

,uuuuu±u. 


AAOOA 

.UUzzU 


348 


13: 


:29: 


:47, 


.99 


+47: 


11: 


:48. 


.9 


3.02+0.43 


3.75+0.55 


11.65+0.48 


8.20+0.48 


2.08+0.43 


1.79+0.46 


24.19+13.00 


3, 


.42+0. 


59 


0, 


r\r\r\r\r\ i n 

,uuuuu±u. 


,UUzU4 


349 


13: 


:29: 


;48, 


. / 1 


+47: 


11: 


:48. 


,8 


4.20+0.42 


3.60+0.52 


17.70+0.54 


11.04+0.54 


3.43+0.27 


2.35+0.24 


10.41+13.00 


6 


.21+0. 


59 


0, 


AAOOI 1 A 

,UUzZi±U. 


.00271 


350 


1 Q 


■ on 


■ A n 

.4y, 


A Q 


1 A'7- 
+4 ( . 


1 1 

ii. 


■ A Q 


,o 


10.86+0.60 


7.02+0.65 


56.35+0.75 


18.68+0.67 


5.36+0.63 


3.69+0.60 


70.22+13.00 


6 


.36+0, 


59 


0, 


,Uooo4±U. 


ni QAA 

,UioUU 


351 


13: 


:29: 


:50. 


.15 


+47: 


11: 


:48. 


,4 


28.07+0.16 


19.00+0.73 


162.95+1.05 


57.61+0.85 


16.58+0.05 


11.87+0.05 


360.90+13.00 


8 


.76+0, 


59 





O O 70 A -X- A 

,zZ ( Vi4zhU. 


,04579 


352 


13: 


:29: 


:50, 


.87 


+47: 


11: 


:48. 


.3 


27.40+0.84 


19.85+0.87 


156.75+1.12 


61.93+0.98 


14.93+0.18 


12.05+0.19 


296.47+13.00 


9 


.36+0. 


,59 


0, 


,ziiDO±U. 


.U44o4 


353 


13: 


:29; 


:51, 


.60 


1 A T, 

+47: 


11; 


. A O 


.1 


42.58+1.12 


28.40+1.06 


225.65+1.28 


87.55+1.18 


14.41+0.24 


14.07+0.25 


241.53+13.00 


4, 


.27+0. 


,59 


0, 


.z5y77±U, 


.05390 


354 


io: 


.on, 
:zy; 


.CO 

:oz. 


.32 


1 A T. 

+47: 


11; 


. A O 


.U 


37.33+1.42 


138.72+0.41 


173.52+0.38 


415.76+0.48 


61.96+0.12 


56.24+0.13 


224.74+13.00 


5, 


.25+0. 


,59 


0, 


1 onncj_n 
.lzyy5±U, 


.UZo4o 


355 


io; 


.on, 
:zy; 


:53, 


.U4 


+47: 


11: 


. A T 

:47, 


.8 


55.96+1.55 


168.53+0.42 


229.88+0.40 


524.63+0.51 


80.07+1.84 


69.68+1.90 


188.11+13.00 


3, 


.48+0. 


,59 


0, 


1 Q 1 Q'7_l_n 

.lolo7±U, 


.Uz7o5 


356 


13; 


:29; 


:53 


.76 


+47: 


11; 


:47, 


.6 


40.37+1.07 


26.97+1.16 


194.01+1.37 


81.63+1.26 


18.08+0.23 


13.12+0.24 


97.93+13.00 


3, 


.62+0. 


,59 


0, 


.177U1±0, 


no£joQ 


357 


13: 


.on, 
:zy; 


:o4. 


A O 

.4o 


+47: 


11; 


. A T 

:47, 


.5 


36.33+0.82 


19.82+0.81 


198.38+1.16 


62.10+0.93 


18.11+0.18 


12.42+0.17 


179.44+13.00 


4, 


.21+0. 


,59 


0, 


Od OQQ_l_n 

.Z4ooo±U, 


.05006 


358 


io: 


.on, 
:zy. 


:oo. 


01 

.zi 


1 /I '7. 

+4/^: 


1 1 , 
ii. 


.A'7 

:4( , 


Q 
.O 


89.74+0.56 


28.12+0.82 


417.85+1.49 


84.12+0.95 


22.30+0.42 


17.58+0.43 


150.82+13.00 


5, 


.65+0, 


,59 


0, 


ffifl 'in 1 n 
.0D04U±U 


n'7Q/l Q 

.U / o4cS 


359 


1 Q 

io 


■ on 


.oo. 


HQ 

.yo 


1 /I '7. 

+4/. 


1 1 

ii. 


. A 7 

;4 / . 


1 

.i 


58.72+0.82 


50.58+0.78 


387.70+1.38 


154.31+1.02 


33.34+0.39 


31.02+0.40 


449.98+13.00 


8 


,23+0, 


,59 


0, 


, ( 4zZ ( ±:U. 


1 /inno 
, i4yyo 


360 


13: 


:29: 


:56, 


.65 


+47: 


11: 


:47. 


.0 


9.45+0.52 


6.40+0.12 


44.38+0.14 


18.07+0.12 


4.81+0.11 


3.59+0.11 


13.66+13.00 


6 


,44+0, 


,59 


0, 


n o ri "1 o 1 r\ 

.03018+0 


,00749 


361 


13: 


:29: 


:57, 


.37 


+47: 


11: 


:46. 


.8 


3.72+0.41 


3.65+0.43 


19.08+0.45 


11.80+0.43 


3.51+0.44 


2.62+0.45 


41.83+13.00 


4, 


,16+0, 


,59 


0, 


,U1Udo±U. 


.00517 


362 


13: 


:29: 


:47, 


.61 


+47: 


11: 


:42. 


.6 


6.74+0.44 


4.17+0.47 


27.39+0.53 


10.82+0.47 


3.71+0.45 


2.91+0.47 


15.45+13.00 


4, 


,26+0, 


,59 


0, 


AA'7'70_L A 


AAOAO 

.uuzyz 


363 


1 Q 


■ on 


■ /I c 


.Ov5 


1 A'7- 
+4 ( . 


1 1 

ii. 


■ A o 


c: 
.O 


5.13+0.44 


3.98+0.49 


21.57+0.52 


11.16+0.49 


3.26+0.03 


2.01+0.03 


8.67+13.00 


3 


,83+0, 


,59 


0, 


AA/l AQ-l-A 

,uu4y.jztu 


AAOAI 

,uuzy i 


364 


13: 


:29: 


:49, 


.06 


+47: 


11: 


:42. 


.3 


5.28+0.49 


4.91+0.58 


29.95+0.62 


15.08+0.59 


4.77+0.58 


3.38+0.57 


39.16+13.00 


5 


,83+0, 


,59 


0, 


not n Q _L A 




365 


13: 


:29: 


:49, 


.78 


+47: 


11: 


:42. 


,2 


26.50+0.70 


14.46+0.36 


148.82+0.52 


42.61+0.40 


13.50+0.14 


9.15+0.14 


246.76+13.00 


7, 


,80+0, 


59 


0, 


1 nOAA-l-A 

,iyzuu±u. 


,uoyoo 


366 


13: 


:29: 


:50. 


.50 


+47: 


11: 


: 12. 


,0 


33.69+0.72 


22.86+0.74 


205.13+1.10 


66.43+0.85 


20.27+0.39 


14.28+0.39 


493.56+13.00 


9 


,20+0, 


,59 


0, 


Q 00'7'7_L A 
,OZZ / / ±U. 


.06617 


367 


13: 


:29: 


:51, 


,22 


+47: 


11: 


:41 


,8 


39.43+0.81 


19.47+0.93 


196.75+1.21 


58.81+1.00 


15.01+0.47 


10.88+0.47 


155.69+13.00 


5, 


,19+0, 


,59 


0, 


1 n crno _L A 
,lyoyo±U. 


,04017 


368 


13: 


:29: 


:51, 


,94 


+47: 


11: 


:41. 


,7 


32.94+1.13 


41.25+1.15 


176.62+1.22 


127.54+1.28 


22.35+0.26 


16.98+0.28 


89.24+13.00 


2 


,26+0, 


,59 


0, 


,2Udod±U. 


,04395 


369 


13: 


:29: 


:52, 


.67 


+47: 


11: 


:41. 


.5 


87.16+1.78 


471.86+2.88 


500.68+3.47 


1285.67+3.37 


174.67+2.06 


193.44+2.25 


207.82+13.00 


2 


.06+0, 


,59 


0, 


/^Q 1 AA_L A 

,Doiuy±u. 


.12990 


370 


1 Q. 

io: 


.on, 
:zy; 


:oo. 


Qn 
.oy 


1 A '7. 

+4/: 


11, 
ii; 


.A 1 

:4i. 


Q 
.O 


25.32+1.12 


48.56+1.41 


120.76+1.37 


155.17+1.59 


24.67+1.39 


23.80+1.46 


123.87+13.00 


3, 


.99+0. 


,59 


0, 


noQoo_i_n 
.UyozZitU, 


noi Qo 
.UZioz 


371 


13; 


.on, 
:zy; 


:o4. 


.11 


1 A T, 

+47: 


11; 


. A 1 

:4i. 


o 
.z 


53.74+1.02 


28.88+1.04 


270.79+1.40 


88.11+1.15 


21.51+0.54 


15.13+0.54 


184.13+13.00 


3, 


.12+0. 


,59 


0, 


o'7nnc_i_n 

.z7yy5±u. 


.U571o 


372 


13; 


.on, 
:zy; 


:o4. 


.83 


1 A '7. 

+47: 


11; 


. A 1 

:4i. 


.0 


28.17+0.76 


16.09+0.78 


155.53+1.04 


47.83+0.85 


13.15+0.76 


10.39+0.79 


196.34+13.00 


6, 


.78+0. 


,59 


0, 


1 HQ A n_i_n 
. iyo4U±U, 


.04027 


373 


io; 


.on, 
:zy; 


:55, 


.55 


1 '7. 

+47: 


11; 


, Ar\ 
:4U, 


.y 


36.04+0.70 


23.11+0.67 


218.17+1.08 


69.65+0.80 


21.88+0.35 


16.03+0.35 


484.93+13.00 


11 


.61+0.59 


0, 


.ooy5o±U, 


. Uoy OZ 


374 


13: 


.on, 
:zy; 


:oD, 


0'7 


1 '7. 

+47: 


11; 


, A{\ 

:4U, 


.7 


8.34+0.56 


6.23+0.12 


41.21+0.14 


18.20+0.13 


4.86+0.57 


4.13+0.58 


33.12+13.00 


7. 


.71+0. 


,59 


0, 


nQ 1 '7Q_i_n 
.Uol7o±U, 


nnoyf A 
.UUo44 


375 


io 


.on, 
:zy; 


:o / , 


nn 
.UU 


1 A T. 

+4,/: 


1 1 , 
ii. 


:4U, 


.5 


7.62+0.48 


5.38+0.51 


38.11+0.59 


15.70+0.53 


4.61+0.25 


2.60+0.24 


31.87+13.00 


5 


.94+0, 


,59 


0, 


nongjo 1 n 
,Uzy5Z±U 


.UU * <5U 


376 


1 Q 

io 


■ on 


. A "7 
.4 ( , 


O/l 

, Z4 


1 AT- 
+4 ( . 


1 1 

ii. 


,OD 


,4 


3.54+0.41 


2.25+0.43 


17.44+0.46 


7.88+0.43 


2.20+0.08 


1.21+0.05 


26.05+13.00 


4, 


,44+0, 


,59 


0, 


AATI A 1 A 
,UU ( i4±U 


C\C\A A n 
,UU44U 


377 


13: 


:29: 


:47, 


.96 


+47: 


11: 


:36. 


,2 


3.04+0.42 


2.74+0.41 


10.20+0.39 


7.74+0.39 


3.00+0.10 


1.46+0.09 


15.37+13.00 


3 


,50+0, 


,59 


0, 


AAAAA-l- A 

,UUUuU±U 


,00128 


378 


13: 


:29: 


:48, 


,68 


+47: 


11: 


:36. 


,0 


2.88+0.09 


3.37+0.54 


14.48+0.52 


10.59+0.52 


3.30+0.03 


2.26+0.03 


8.49+13.00 


2 


,97+0, 


,59 


0, 


An A 70 _L A 


,00179 


379 


13: 


:29: 


:49, 


,40 


+47: 


11: 


:35. 


,9 


9.26+0.29 


7.71+0.56 


54.54+0.68 


23.45+0.61 


7.69+0.12 


4.48+0.12 


178.90+13.00 


5, 


,85+0, 


,59 


0, 


,07174±0. 


.01538 


380 


13: 


:29: 


:50, 


,12 


+47: 


11: 


:35. 


,7 


20.19+0.56 


15.29+0.60 


145.37+0.90 


45.51+0.68 


14.04+0.31 


9.50+0.32 


758.47+13.00 


7, 


,35+0, 


,59 


0, 


,33097±0. 


.06894 


OO-L 


13: 


:29: 


:50, 


,85 


+47: 


11: 


:35 


,6 






999 fi'^-t-l 1 7 


fic: n9-t-n Q 1 

uo.uzznu.yj- 






970 9R4-1 nn 


7 


,09+0, 


,59 


n 

u. 


,25906±0. 


.05294 


382 


13: 


:29: 


:51, 


,57 


+47: 


11: 


:35 


,4 


30.83+0.73 


18.59+0.90 


160.49+1.13 


55.41+0.97 


13.68+0.88 


8.80+0.84 


202.74+13.00 


4, 


,99+0, 


,59 


0, 


,17437±0. 


,03602 


383 


13: 


:29: 


:52, 


,29 


+47: 


11: 


:35 


,2 


44.05+1.06 


31.56+1.16 


222.43+1.37 


94.91+1.26 


18.12+1.12 


14.46+1.16 


79.04+13.00 


3, 


,16+0, 


,59 


0, 


,22918±0. 


,04732 


384 


13: 


:29: 


:53, 


,01 


+47: 


11: 


:35. 


,1 


48.67+1.08 


29.74+1.07 


239.68+1.25 


88.74+1.15 


15.52+0.08 


11.06+0.08 


134.17+13.00 


3, 


,84+0, 


,59 


0, 


,23391±0. 


,04807 


385 


13: 


:29: 


:53, 


,73 


+47: 


11: 


:34. 


,9 


37.10+0.97 


23.38+0.23 


203.39+0.28 


71.37+0.25 


14.85+0.55 


11.80+0.58 


246.45+13.00 


3, 


,53+0, 


,59 


0, 


,25203±0. 


,05220 


386 


13: 


:29: 


:54, 


.46 


+47: 


11: 


:34. 


.7 


29.90+0.75 


20.20+0.01 


173.50+0.01 


58.71+0.01 


13.90+0.78 


11.62+0.79 


272.34+13.00 


4, 


,74+0, 


,59 


0, 


,24306±0. 


.05018 


387 


13: 


:29: 


:55, 


.18 


+47: 


11: 


:34, 


.6 


29.06+0.67 


20.00+0.59 


162.57+0.85 


56.20+0.67 


17.61+0.67 


12.80+0.66 


542.89+13.00 


7, 


.39+0, 


,59 


0, 


,20882ib0. 


.04300 


388 


13: 


:29: 


:55, 


.90 


+47: 


11: 


:34, 


.4 


11.22+0.56 


6.95+0.61 


51.64+0.70 


20.59+0.64 


4.65+0.04 


3.64+0.05 


47.75+13.00 


5, 


.45+0, 


,59 


0, 


,03477±0, 


.00837 



TABLE 1 — Continued 



ID 


Equatorial Coordinates 


H/3 


[NII]A6548 


Ha 


[NII]A6584 


[SII]A6717 


[SII]A6731 


2£r2 










^SFR 


389 


1 Q 

io 




.OD 


.DZ 


+4/. 


1 1 
ii. 


.o4. 


.Z 


9.66di0.49 


6.72+0.47 


42.33+0.54 


17.52+0.49 


4.12+0.49 


3.27+0.51 


28.70+13.00 


3 


.44+0. 


.59 


0, 


nooQO-un 
.UZZoZiLU. 


one; "70 
.UUo / Z 


390 


1 Q 

io 


■ on 




.o4 


+4/: 


1 1 

ii. 


.Q/1 

:o4. 


.i 


ll.16di0.47 


5.58+0.11 


50.78+0.13 


15.57+0.11 


5.00+0.10 


3.63+0.11 


11.06+13.00 


3, 


.99+0. 


,59 


0, 


AQOQn_i_A 

.UoZoyitU. 


.UU ( 4y 


391 


13: 


:29: 


:47, 


.58 


+47: 


11: 


:29, 


.9 


3.68ib0.40 


2.38+0.45 


13.20+0.45 


7.94+0.45 


2.32+0.21 


1.60+0.18 


19.27+13.00 


4, 


.14+0. 


,59 


0, 


.UUUUU±U, 


.00152 


392 


13; 


:29; 


:4o. 


.31 


+47: 


11; 


:29, 


.8 


2.57di0.38 


2.80+0.09 


10.55+0.10 


8.50+0.10 


2.90+0.25 


2.15+0.23 


8.89+13.00 


4, 


.11+0. 


,59 


0, 


.UUuUUibU, 


.uuzuy 


393 


io: 


.on. 
:zy; 


.An 
:4y. 


.Uo 


+4^: 


11. 
ii; 


.on 


c 
.0 


4.85d=0.45 


3.50+0.49 


28.19+0.58 


12.50+0.54 


3.97+0.11 


2.83+0.11 


24.13+13.00 


3, 


.84+0. 


,59 


0, 


nTnpo 1 n 
.UoUcSZitU, 


nnnno 

.uuyyz 


394 


io: 


:zy; 


:4y. 


. (D 


+4r: 


1 1 , 
ii; 


.on 

:zy. 


A 

.4 


32.30ib0.34 


21.01+0.63 


209.18+1.04 


60.53+0.73 


18.77+0.62 


13.36+0.60 


603.19+13.00 


8, 


.03+0. 


,59 


0, 


.0 (<5cSZ±U, 


.U ( Doi 


395 


1 Q. 

io 


:zy, 


. Kn 


A '7 
At 


1 /I '7. 

+4/^: 


1 1 , 
ii, 


.on 

:zy. 


Q 
.O 


19.75ib0.33 


16.08+0.64 


128.76+0.89 


46.22+0.73 


13.14+0.64 


11.08+0.65 


644.15+13.00 


7, 


.97+0. 


,59 


0, 


OQOCT-Ln 

.ZoZo / ±u. 


.U4 1 oi 


396 


13: 


;29: 


;51. 


.19 


1 /I '7. 

+47: 


11: 


;29. 


.1 


20.80ib0.15 


14.61+0.75 


110.60+0.91 


43.55+0.82 


11.41+0.39 


8.66+0.40 


170.64+13.00 


8, 


.35+0. 


,59 


0, 


1 ooon_Ln 
.lzZ(5y±U. 


no A T? 


397 


13: 


:29: 


:51. 


.92 


+47: 


11: 


:28. 


.9 


36.86±0.18 


28.43+0.48 


183.22+0.59 


80.62+0.52 


18.80+0.44 


13.63+0.44 


158.08+13.00 


9 


.06+0. 


,59 


0, 


1 onoo_Ln 
.l5Uzz±U. 


.03611 


398 


1 Q 


■ on 


,oz. 


,D4 


+4 ( . 


1 1 

ii. 


■ OQ 

.Zo. 


Q 
.O 


33.45±0.83 


20.60+0.90 


171.70+1.13 


57.32+0.97 


12.85+0.76 


9.68+0.76 


244.56+13.00 


5, 


.04+0, 


,59 


0, 


1 Qi 01 1 n 
, ioiZiztU 


OQ^C^O 

.Uo / oz 


399 


13: 


:29: 


:53. 


.36 


+47: 


11: 


:28. 


.6 


34.09±0.83 


21.48+0.19 


186.20+0.25 


59.92+0.21 


13.99+0.75 


10.52+0.76 


300.82+13.00 


8, 


.69+0, 


,59 


0, 


,z2784±U. 


■04696 


400 


13: 


:29: 


:54. 


.08 


+47: 


11: 


:28. 


.5 


26.50±0.71 


17.87+0.76 


141.15+0.97 


53.69+0.84 


13.04+0.75 


8.97+0.72 


351.04+13.00 


5 


.28+0, 


.59 


0, 


1 i^n /I P. 1 n 
,1dU4d±U. 


nQ Q /1 
.Uoo4Z 


401 


1 Q 


■ on 


.04. 


.oU 


+4/. 


1 1 . 
ii. 


■ OQ 

.Zo. 


Q 
.O 


12.81±0.30 


12.83+0.56 


76.85+0.67 


36.51+0.61 


10.76+0.13 


8.30+0.13 


276.19+13.00 


6, 


.34+0, 


,59 


0, 


1 1 OQi 1 n 
, iiUoiitU 


OOOQ /I 

.UZZo4 


402 


13: 


:29: 


:55. 


.53 


+47: 


11: 


:28. 


. 1 


6.39ib0.11 


6.24+0.59 


31.72+0.63 


16.95+0.62 


4.07+0.57 


2.85+0.65 


66.82+13.00 


4, 


,12+0, 


59 


0, 


nooQ 1 _Ln 
,UZzol±U. 


.00481 


403 


13: 


:29: 


:56. 


.25 


+47: 


11: 


:28. 


.0 


5.08di0.45 


5.18+0.52 


21.03+0.53 


13.97+0.53 


3.86+0.01 


1.74+0.01 


10.13+13.00 


5 


,41+0, 


59 


0, 


nn A no 1 n 
,UU4uz±U. 


nnoQn 


404 


13: 


:29: 


:56. 


.97 


+47: 


11: 


:27. 


.8 


6.11±0.43 


4.35+0.47 


22.75+0.50 


12.37+0.48 


3.72+0.46 


2.63+0.47 


0.00+13.00 


7, 


,01+0, 


59 


0, 


,U019U±U. 


.00187 


405 


13: 


:29: 


:47. 


.21 


+47: 


11: 


:23. 


.6 


16.81±0.47 


7.45+0.44 


72.22+0.65 


22.76+0.50 


7.03+0.43 


5.09+0.42 


10.06+13.00 


6, 


,32+0, 


59 


0, 


n A QO PC _Ln 
,U4oyO±U. 


nnnQi^ 


406 


io. 


■ on 


■ /I v 
.4 ( . 


.yo 


+4 ( . 


1 1 . 
ii. 


■ OQ 

.Zo. 


.O 


2.56±0.38 


2.32+0.21 


8.73+0.22 


6.04+0.23 


1.98+0.02 


2.21+0.03 


28.82+13.00 


3, 


,97+0, 


59 


0, 


,uuuuu±u 


oni 1 7 
.UUii ( 


407 


io. 


■ on 

,zy 


■ A Q 


.DO 


+4 < . 


1 1 . 
ii. 


■ OQ 

.Zo. 


Q 
.O 


2.90±0.09 


3.49+0.51 


12.93+0.47 


7.67+0.46 


1.82+0.46 


1.47+0.43 


0.22+13.00 


3, 


,91+0, 


59 





nonoo-i-n 
.UUUUUitU. 


om o/i 
.UUiU4 


408 


io 


■ on 


■ A n 

.4y. 


QQ 
.OO 


+4/. 


1 1 

ii. 


■ OQ 

.Zo. 


1 
.i 


6.17di0.24 


5.91+0.52 


38.00+0.60 


16.51+0.54 


5.32+0.50 


4.49+0.50 


48.02+13.00 


4, 


.12+0, 


,59 


0, 


.uoz {\}±yj 


01 1 QQ 

.Uiioo 


409 


1 Q. 

io. 


.on. 
:zy; 


. Kn 
:ou. 


1 n 
.iU 


'7. 

+4r: 


11. 
ii; 


.OQ 

:Zo. 


.U 


45.8d±0.dd 


29.64+0.54 


251.35+0.94 


87.33+0.67 


23.84+0.60 


17.91+0.58 


f\(\ 1 1 r\f\ 

997.09+13.00 


6, 


.66+0. 


,59 


0, 


Q1 QTT 1 n 

.oior /±U, 


.UOo4 ( 


410 


io: 


.on. 


. cn 
:oU. 


.82 


1 '7. 

+47: 


11; 


.OO 

:zz. 


.8 


10.15+0.27 


7.97+0.59 


54.35+0.69 


25.21+0.64 


6.15+0.12 


4.97+0.12 


360.30+13.00 


6, 


.23+0. 


,59 


0, 


nciini _i_n 


ni 1 OT 


411 


13: 


.on. 
:zy; 


:51. 


.54 


1 A '7. 

+47: 


11; 


.OO 

:zz. 


.7 


30.36+0.37 


13.10+0.36 


151.02+0.51 


37.23+0.39 


8.58+0.04 


6.60+0.05 


131.27+13.00 


6, 


.58+0. 


,59 


0, 


1 /if;no_i_n 
.14oy2±U, 


.02965 


412 


13: 


:29; 


:52. 


.26 


+47: 


11; 


:22. 


.5 


22.56+0.68 


14.09+0.71 


117.04+0.92 


42.48+0.79 


11.04+0.37 


7.63+0.38 


237.14+13.00 


5, 


.15+0. 


,59 


0, 


.12621 ±\J. 


.U2dOU 


413 


13: 


.on. 


.CO 

:oz. 


no 


1 A '7. 

+47: 


11; 


.OO 

,21. 


.3 


25.60+0.67 


17.95+0.72 


138.21+0.96 


54.14+0.81 


14.50+0.37 


11.06+0.38 


340.97+13.00 


7, 


.07+0. 


,59 


0, 


1 1 nn_i_n 

.iDiyy±u, 


.UooTU 


414 


io: 


.on. 
:zy, 


:oo 


. I i 


1 A '7. 

+4/^: 


1 1 . 
ii, 


.OO 

:ZZ, 


o 
.z 


28.37+0.70 


14.79+0.38 


139.97+0.51 


43.39+0.42 


10.71+0.69 


7.22+0.68 


245.33+13.00 


3 


.85+0, 


,59 


0, 


.ioZ ( ortU 


.UZ ( 40 


415 


1 Q 

io 


■ on 


,04. 


.4o 


1 AT. 
+4/. 


1 1 

ii. 


■ OO 

;ZZ. 


.U 


13.86+0.48 


10.98+0.62 


68.42+0.72 


32.13+0.67 


8.10+0.12 


6.88+0.14 


270.02+13.00 


4, 


,52+0, 


,59 


0, 


.uoyooitu. 


01 OClA 

.Uizy4 


416 


13: 


:29: 


:55. 


.15 


+47: 


11: 


:21. 


.8 


6.09+0.49 


4.62+0.53 


24.62+0.57 


16.12+0.57 


3.60+0.10 


3.31+0.12 


30.41+13.00 


5, 


,94+0, 


59 


0, 


,00562+0 


.00291 


417 


13: 


:29: 


:55. 


.87 


+47: 


11: 


:21. 


.7 


6.72+0.46 


5.26+0.52 


28.46+0.56 


14.15+0.53 


4.34+0.49 


2.79+0.49 


38.58+13.00 


3 


,59+0, 


.59 


0, 


.01Ulo±U. 


.00358 


418 


13: 


:29: 


:56. 


.59 


+47: 


11: 


:21. 


.5 


8.27+0.43 


5.73+0.49 


42.64+0.57 


15.39+0.50 


4.68+0.46 


3.23+0.44 


28.39+13.00 


6, 


,40+0, 


,59 


0, 


no '7 A Q _Ln 
.Uo(4o±U. 


.uuyu/ 


419 


1 Q 


■ on 


.O ( . 


QO 


1 AT • 

+4 ( . 


1 1 

ii. 


■ oi 
.Zi. 


/I 

.4 


13.80+0.43 


6.33+0.48 


63.90+0.65 


18.33+0.52 


6.28+0.48 


4.24+0.47 


32.13+13.00 


6 


,25+0, 


,59 


0, 


o/i KQ f;_un 
,U4DoO±:U 


onono 

.uijyyy 


420 


13: 


:29: 


:47. 


.56 


+47: 


11: 


:17. 


.2 


1.75+0.01 


3.06+0.52 


7.74+0.43 


6.51+0.42 


1.82+0.33 


1.51+0.38 


30.00+13.00 


5 


,04+0, 


59 


0, 


nnnnn_i_n 
.UUUUU±U 


.00075 


421 


13: 


:29: 


:48. 


.28 


+47: 


11: 


: 17. 


.0 


1.90+0.34 


2.72+0.47 


10.69+0.43 


6.08+0.42 


1.74+0.07 


1.27+0.08 


53.10+13.00 


3 


,66+0, 


59 


0, 


nnQoo _i_n 


.00532 


422 


13: 


:29: 


:49 


.00 


+47: 


11: 


:16. 


.9 


2.37+0.08 


2.65+0.47 


11.00+0.46 


7.11+0.48 


1.91+0.40 


1.47+0.39 


23.47+13.00 


2 


,52+0, 


59 


0, 


nnnnn_Ln 
.UUUUU±U. 


.00114 


423 


13: 


:29: 


:49 


.72 


+47: 


11: 


:16. 


.7 


5.33+0.45 


5.06+0.50 


25.52+0.53 
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8, 
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0, 
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.4 
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3, 
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,59 


0, 
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146.23+13.00 


3, 
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0, 
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.0 
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19.65+0.62 
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5, 
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0, 
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.9 
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3, 
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0, 
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1 A '7. 
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:io, 


.7 
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3, 
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0, 
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19.40+0.04 


14.04+0.04 
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3, 
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0, 
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o 
. z 
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14.21+0.50 
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4.58+0.47 


3.46+0.46 
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0, 
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:47. 
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+47: 
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20.71+0.44 
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0, 
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:47. 
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+47: 
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,7 


2.46+0.08 


2.60+0.44 


10.26+0.41 


6.88+0.42 


2.20+0.39 


1.80+0.42 


21.95+13.00 


3 


,27+0, 


59 


0, 
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436 


13: 
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.63 


+47: 
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.6 


3.58+0.23 


3.24+0.46 
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2.94+0.03 


1.66+0.03 


43.22+13.00 
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0, 
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:29: 
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+47: 


11: 


:10. 


.3 


6.01+0.09 


5.42+0.48 


32.07+0.54 


14.36+0.49 


5.22+0.50 


3.34+0.47 


95.40+13.00 


7, 
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,59 


0, 


,02835+0, 
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439 
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:29: 
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.79 


+47: 
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:10. 


.1 


7.88+0.42 


7.20+0.48 


43.00+0.58 


19.53+0.53 


5.99+0.48 


4.27+0.47 


687.43+13.00 


6, 
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0, 
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440 
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.51 


+47: 
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.9 


3.14+0.40 


4.78+0.54 


19.30+0.53 


12.87+0.53 


4.11+0.51 
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196.67+13.00 


4, 
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0, 
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.24 
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.8 


11.52+0.27 


6.96+0.53 


59.95+0.68 


21.36+0.57 


5.49+0.03 


4.31+0.04 


84.94+13.00 


5, 


,53+0, 
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0, 


,05842+0, 
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:29: 


:52. 


.96 


+47: 
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:09. 


.6 


5.45+0.43 


5.36+0.52 


25.32+0.54 


13.66+0.52 


3.90+0.27 


2.46+0.28 


141.90+13.00 


5, 


,62+0, 
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0, 


,01207+0, 
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13: 


:29: 


:53. 


.68 


+47: 
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:09, 


.4 


3.97+0.03 


5.22+0.54 


17.46+0.51 


12.60+0.51 


3.58+0.27 


2.73+0.25 


52.38+13.00 


0, 


.81+0, 


,59 


0, 


,00324+0, 


.00111 


444 


13: 


:29: 


:54, 


.40 


+47: 


11: 


:09, 


.3 


11.83+0.43 


6.61+0.52 


46.69+0.61 


17.06+0.54 


4.90+0.03 


3.47+0.03 


8.57+13.00 


3, 


.11+0, 


,59 


0, 


,01868+0, 


.00435 
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0, 
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0, 
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.8 
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59.09+13.00 
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0, 
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13; 
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11; 
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.6 
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0. 
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.O 
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ii, 
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49.55+13.00 
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0, 
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19.37+0.11 


10.47+0.10 
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+47: 
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3.66+0.27 
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9.51+0.28 
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1.86+0.52 
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459 
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+47: 
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4.16+0.38 


4.34+0.50 


19.65+0.49 


10.58+0.48 


3.63+0.45 


2.34+0.42 


31.16+13.00 


3.43+0.59 


0, 


,UU Co ( ±U. 


,UUo(y 


462 


io. 


■ on 


.00 


.yi 


+4 ( . 


ii 


■ no 
,UZ 


Q 

,o 


5.55+0.33 


4.98+0.44 


22.95+0.45 


11.97+0.43 


3.63+0.21 


2.45+0.22 


79.50+13.00 


9.65+0.59 


0, 


nnc^ Q/i 1 n 
,UUOo4ztU 


nnooQ 
,UUZZo 


463 


lo. 


on 


■ A 1 


.10 


1 /I 7- 
+ 1 < ■ 


iU. 


.■JO. 


,Z 


2.56+0.34 


2.23+0.54 


7.24+0.39 


5.02+0.43 


1.50+0.02 


1.37+0.03 


27.88+13.00 


3.07+0.59 





.UUUUUzLU. 


nnnfi/1 
■ 01)004 


464 


13: 


:29: 


:47, 


.88 


+47: 


10: 


:58. 


.0 


2.33+0.17 


2.21+0.23 


8.87+0.21 


5.33+0.21 


2.24+0.40 


2.24+0.49 


46.50+13.00 


3.71+0.59 


0, 


,uuuuu±u. 


.UUU/D 


465 


13; 


:29; 


. A O 


.60 


1 A T. 

+47: 


10; 


:o7. 


.8 


2.51+0.36 


O A f\ I f\ A A 

2.49+0.44 


9.83+0.40 


5.95+0.41 


2.21+0.38 


1.12+0.41 


o/^ o/^ 1 1 o f\r\ 

26.36+13.00 


3.47+0.59 


0. 


r\f\r\f\r\ i r\ 

.UUUUUibU, 


.00177 


466 


lo; 


.on, 


, AC\ 

:4y. 


OO 

.oz 


1 A T. 

+47: 


10; 


:o7. 


.7 


2.17+0.37 


3.44+0.50 


10.38+0.43 


7.89+0.45 


2.57+0.08 


2.17+0.10 


68.79+13.00 


4.25+0.59 


0. 


.UUUUUibU, 


.00346 


467 


13; 


:29; 


:50, 


n/1 
.U4 


1 A T. 

+47: 


10; 


:o7. 


.5 


11.46+0.43 


7.86+0.48 


51.61+0.58 


17.90+0.49 
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8.53+0.23 


4.86+0.41 


33.37+0.46 


13.30+0.42 


4.12+0.22 


3.56+0.23 


82.59+13.00 


6.65+0.59 


0. 


UUyoyibU, 


.UUzoo 


469 


13; 


:29; 


:51, 


An 

.4y 


1 A T. 

+47: 


10; 


:o7. 


.2 


5.75+0.37 


5.92+0.24 


34.94+0.29 


16.13+0.26 


4.82+0.23 


3.14+0.22 


445.63+13.00 


9.49+0.59 
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.5 
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36.41+13.00 


3.81+0.59 


0, 


,UU557±U. 


nn /I OT 
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0, 


ni /111 _Ln 
,Ui4iiibU 
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8.81+0.40 


6.88+0.03 


46.46+0.04 


17.45+0.03 


7.09+0.40 


5.53+0.41 


231.83+13.00 


14.72+0.59 


0. 


c\A /ion -1- n 


,01015 


478 


13: 


:29: 


: 17. 


.50 


+47: 


10: 


:51 


■ 7 


2.41+0.34 


2.22+0.37 


10.44+0.38 


5.05+0.37 


1.76+0.02 


1.90+0.03 


41.73+13.00 


4.13+0.59 


0, 


nnnnn_Ln 
,UUUUU±U. 


nnoQ Q 


479 


13: 


:29: 


:48. 


,22 


+47: 


10: 


:51 


.6 


11.12+0.40 


5.03+0.09 


45.53+0.11 


13.17+0.09 


5.02+0.38 


3.75+0.39 


39.82+13.00 


3.70+0.59 


0, 


nono A 1 n 
,UzUo4±U. 


,00462 


480 


13: 


:29: 


:48. 


.95 


+47: 


10: 


:51. 


,4 


5.54+0.38 


3.68+0.41 


19.51+0.45 


10.35+0.42 


3.98+0.41 


3.14+0.42 


65.80+13.00 


4.00+0.59 


0, 


r\r\r\r\r\ i n 
,UUUUU±U. 


.00138 


481 


13: 


:29: 


:49. 


.67 


+47: 


10: 


:51. 


.2 


7.18+0.23 


4.77+0.09 


28.05+0.11 


13.13+0.10 


5.02+0.43 


3.95+0.45 


14.20+13.00 


5.83+0.59 


0, 


nn^; CT J_n 
,UUdo/±U. 


.00170 


482 


1 Q. 

io; 


.on, 
:zy; 


. r;n 
:oU, 


Qn 

.oy 


+4^: 


1 n, 
iU; 


.CI 

:oi. 


.i 


28.19+0.54 


11.66+0.52 


99.69+0.71 


28.95+0.55 


9.53+0.04 


7.08+0.04 


38.68+13.00 


6.29+0.59 


0. 


nQQCQ_i_n 
.UocSooibU, 


nn'rnfi 

.UU ( yo 


483 


io; 


.on. 
:zy; 


:oi. 


.ii 


_l /I '7. 

+4r: 


1 n. 
iu; 


. cn 


n 

.y 


12.17+0.48 


6.44+0.51 


43.82+0.58 


18.69+0.53 


3.96+0.01 


2.85+0.01 


47.22+13.00 


6.56+0.59 


0. 


ni 1 Of? 1 n 
.UiicSOibU, 


nnQni 
.UUoUi 


484 


13; 


.on, 
:zy; 


.CI 

:ol. 


.83 


1 A '7. 

+47: 


10; 


. cn 
:oU, 


.7 


6.33+0.39 


5.93+0.46 


33.83+0.52 


16.93+0.48 


6.04+0.09 


4.48+0.10 


333.67+13.00 


6.82+0.59 


0. 


.UoUboibU, 


nnonn 
.UUoUU 


485 


lo; 


.on, 


.CO 

:oz. 


cc 
.OO 


1 '7. 

+47: 


10; 


. cn 
:oU, 


.6 


10.66+0.41 


8.68+0.45 


62.21+0.59 


22.30+0.48 


8.26+0.39 


5.66+0.39 


448.81+13.00 


7.59+0.59 


0. 


ntji c A _i_n 
.Uc5lo4ibU, 


.01781 


486 


13; 


.on. 


:53, 


OO 

.zo 


1 /I '7. 

+47: 


10; 


:50, 


.4 


12.63+0.10 


7.13+0.48 


58.58+0.61 


18.58+0.50 


7.07+0.47 


4.81+0.48 


168.79+13.00 


7.88+0.59 


0. 


r\A'\ '7/1 _l_n 

.U4i74ibU, 


.00847 


487 


io 


.on, 
:zy, 


. C/l 

:o4, 


nn 
.UU 


1 A '7. 

+4/^: 


1 n, 
iU 


. cn 
:oU 


Q 

.o 


7.95+0.23 


5.43+0.44 


40.48+0.55 


17.39+0.49 


5.87+0.09 


4.47+0.10 


230.78+13.00 


8.42+0.59 


0. 


.Uoo * <5ibU, 


nn'TQi 
.UU ( oi 


488 


1 Q 


■ on 


.04. 


. 1 Z 


1 AT- 
+4 ( . 


1 n 
iU 


■ cn 

.oU. 


, i 


10.01+0.40 


10.12+0.25 


66.20+0.33 


27.38+0.27 


6.93+0.09 


6.77+0.09 


459.87+13.00 


8.09+0.59 


0, 


1 1 Q/1 1 1 n 
, iio4iitU. 


nocon 
.UZooU 


489 


13: 


:29: 


:55. 


,44 


+47: 


10: 


:49. 


.9 


25.07+0.26 


22.56+0.11 


130.56+0.16 


57.73+0.13 


17.02+0.49 


14.62+0.51 


496.56+13.00 


10.12+0.59 


0, 


1 A C\C\C\-i-C\ 

,14UUU±U. 


.02817 


490 


13: 


:29: 


:56. 


,16 


+47: 


10: 


:49. 


,8 


22.14+0.49 


17.89+0.51 


136.01+0.78 


48.55+0.59 


16.40+0.50 


12.67+0.50 


383.70+13.00 


11.84+0.59 


0, 


o 1 /I oo_Ln 
,zl45z±U. 


,04414 


491 


13: 


:29: 


:48. 


,10 


+47: 


12: 


:31. 


,3 


6.02+0.45 


4.56+0.50 


29.58+0.54 


10.82+0.47 


3.50+0.03 


2.61+0.03 


36.97+13.00 


10.65+0.59 


0, 


ni QQy+n 


,00601 


492 


13: 


:29: 


:48. 


,82 


+47: 


12: 


:31. 


,2 


4.63+0.10 


5.80+0.30 


28.08+0.31 


14.24+0.28 


4.94+0.48 


3.06+0.47 


192.62+13.00 


9.30+0.59 


0, 


,03456+0, 


,00727 


4yo 


13: 


:29: 


:49. 


,54 


+47: 


12: 


:31. 


,0 


O.UOICU.UO 














u.oziiiu. oy 


n 


,02727+0, 


,00588 


494 


13: 


:29: 


:50. 


,27 


+47: 


12: 


:30. 


,8 


4.60+0.52 


5.05+0.31 


23.99+0.31 


14.37+0.30 


3.75+0.26 


2.55+0.27 


133.67+13.00 


6.91+0.59 


0, 


,01712+0, 


,00710 


495 


13: 


:29: 


:50. 


,99 


+47: 


12: 


:30. 


,7 


2.27+0.49 


4.63+0.33 


14.07+0.29 


11.65+0.29 


3.71+0.28 


2.60+0.27 


114.05+13.00 


6.22+0.59 


0, 


,01315+0, 


,01048 


496 


13: 


:29: 


:51. 


,71 


+47: 


12: 


:30. 


,5 


3.36+0.49 


5.43+0.04 


19.00+0.04 


13.67+0.04 


4.10+0.57 


2.66+0.51 


125.76+13.00 


4.67+0.59 


0, 


,01563+0, 


,00818 


497 


13: 


:29: 


:52. 


,43 


+47: 


12: 


:30. 


,4 


5.32+0.48 


6.46+0.31 


29.29+0.32 


17.44+0.30 


5.33+0.26 


3.99+0.28 


209.26+13.00 


6.93+0.59 


0, 


,02754+0, 


,00879 


498 


13: 


:29: 


:53. 


.16 


+47: 


12: 


:30. 


,2 


7.33+0.53 


5.09+0.30 


40.37+0.35 


15.05+0.30 


5.13+0.04 


3.56+0.04 


95.44+13.00 


6.39+0.59 


0, 


,04197+0, 


.01125 


499 


13: 


:29: 


:53. 


.88 


+47: 


12: 


:30, 


.0 


4.58+0.10 


4.76+0.47 


30.24+0.53 


13.09+0.48 


5.17+0.51 


3.87+0.52 


172.97+13.00 


4.94+0.59 


0, 


,04804+0, 


.01019 


500 


13: 


:29: 


:54, 


.60 


+47: 


12: 


:29, 


.9 


9.26+0.53 


6.95+0.29 


58.15+0.38 


19.68+0.30 


7.01+0.50 


5.38+0.52 


218.21+13.00 


8.32+0.59 


0, 


,09057+0, 


.02144 



TABLE 1 — Continued 



ID 


Equatorial Coordinates 


H/3 


[NII]A6548 


Ha 


[NII]A6584 


[SII]A6717 


[SII]A6731 


^H2 










501 


1 Q 

io 




.OO. 


.oZ 


+4/. 


1 o 
iZ. 


■ on 

.zy, 


. / 


14.99di0.56 


9.43+0.29 


91.76+0.43 


26.18+0.31 


9.85+0.27 


7.22+0.27 


98.59+13.00 


7.93+0.59 


0, 


1 A r,nf? 1 n 

.14UoD±U 


riQnoc; 
.U^5UZo 


502 


13: 


:29: 


:56. 


.U4 


+47: 


12: 


:29. 


,5 


37.18di0.82 


14.99+0.65 


193.77+1.10 


44.73+0.74 


12.19+0.32 


8.62+0.31 


46.22+13.00 


4.62+0.59 


0, 


,21320±0 


.04381 


503 


13: 


:29: 


:56, 


.77 


+47: 


12: 


:29. 


,4 


8.71ib0.47 


4.88+0.49 


51.43+0.64 


13.32+0.49 


4.77+0.22 


4.04+0.25 


71.26+13.00 


4.30+0.59 


0, 


,Ud7o7±U, 


.01596 


504 


13: 


:29: 


:o7. 


An 
.49 


+47: 


12: 


:29. 


,2 


1.93ib0.34 


3.67+0.51 


11.62+0.44 


6.68+0.41 


1.80+0.19 


1.93+0.21 


63.40+13.00 


4.44+0.59 


0, 


nn'7'7'7_i_n 
,UU777±U. 


.00676 


505 


io: 


:zy: 


• AT 


. ( O 


+4r: 


1 o. 
iZ. 


.oc 
:Zo. 


n 


7.55ib0.47 


5.38+0.25 


45.20+0.33 


16.29+0.27 


2.96+0.06 


2.93+0.09 


233.57+13.00 


10.88+0.59 


0, 


nfinoo 1 n 
,UDUZZ±U. 


ni /I OQ 
.Ui4cSo 


506 


1 Q. 

io. 


.oo. 
:zy: 


:4c5. 


A C 
.40 


+4r: 


1 o. 
iz: 


.OA 

:Z4. 


,y 


5.72di0.48 


3.81+0.46 


30.01+0.52 


10.24+0.45 


3.60+0.03 


2.77+0.03 


164.59+13.00 


11.35+0.59 


0, 


no /I CQ 1 n 
,UZ4ocS±U. 


.UU( /b 


507 


1 Q. 

io 


.on. 


.An 

:4y, 


.i ( 




1 o. 
iZ. 


.OA 


■ i 


4.11di0.50 


4.41+0.58 


20.78+0.58 


11.03+0.56 


2.88+0.45 


2.27+0.47 


129.34+13.00 


8.66+0. 


,59 


0, 


ni 1 QT 1 n 


nnfino 
.UUbUcS 


508 


1 Q 

io 


;zy. 


. A n 
;4y. 


on 

.oy 


1 /I '7. 

+4/: 


1 o 

iZ. 


■ OA 

;Z4, 


c 

,o 


3.21di0.27 


4.89+0.31 


20.47+0.31 


13.38+0.31 


4.35+0.28 


3.55+0.29 


33.50+13.00 


4.06+0, 


,59 


0, 


nofiQn J_n 


nnoon 


509 


13: 


:29: 


:50. 


.61 


+47: 


12: 


:24, 


,4 


3.19di0.51 


5.14+0.31 


16.85+0.31 


13.96+0.31 


4.31+0.11 


3.81+0.11 


0.62+13.00 


5.18+0, 


,59 


0, 


nnn a o_Ln 

,uuy4z±u. 


.UUbbo 


510 


1 Q 


■ on 


,0i. 


.o4 


+4/. 


1 o 

iZ. 


■ OA 


.z 


3.01di0.29 


4.89+0.58 


16.66+0.57 


12.44+0.57 


4.01+0.04 


2.55+0.04 


90.69+13.00 


7.90+0, 


,59 


0, 


ni 1 QQ-Un 


,UUoUv> 


511 


13: 


:29: 


:52. 


.06 


+47: 


12: 


:24, 


.1 


7.91ib0.29 


6.85+0.51 


53.07+0.63 


21.46+0.54 


6.57+0.11 


3.82+0.10 


104.51+13.00 


6.95+0, 


,59 


0, 


,uyDz2±u. 


,02095 


512 


13: 


:29: 


:52. 


. fo 


+47: 


12: 


:23. 


.9 


6.97d:0.30 


6.27+0.62 


34.25+0.65 


15.47+0.60 


3.70+0.11 


1.95+0.10 


182.87+13.00 


4.09+0, 


,59 


0, 


no A 1 T J—Cv 

,Uz4i / ±U. 


.00583 


513 


1 Q 

io 


■ on 


;oo. 


c;n 


+4/. 


1 o 

iZ. 


■ OQ 

■ Zo. 


. / 


11.89±0.60 


8.15+0.32 


65.01+0.41 


24.05+0.34 


7.86+0.56 


6.16+0.57 


92.69+13.00 


4.72+0, 


,59 


0, 


CXTOQA 1 n 


ni fiTc; 
.Uib / 


514 


13: 


:29: 


:54. 


.22 


+47: 


12: 


:23. 


.6 


10.09±0.61 


8.01+0.05 


54.56+0.05 


17.32+0.04 


6.24+0.32 


4.68+0.32 


136.93+13.00 


7.65+0, 


,59 


0, 


cx^'ya A _Ln 


,01407 


515 


13: 


:29: 


:54. 


.95 


+47: 


12: 


:23. 


.4 


12.74±0.12 


7.76+0.52 


76.02+0.78 


23.18+0.59 


7.98+0.27 


4.99+0.25 


272.46+13.00 


8.71+0, 


,59 


0, 


1 nvc^i^ _Ln 
,1U OD±U. 


,02178 


516 


13: 


:29: 


:55. 


.67 


+47: 


12: 


:23. 


3 


8.75=b0.51 


6.43+0.54 


51.25+0.69 


17.85+0.56 


6.51+0.51 


4.58+0.50 


89.13+13.00 


8.28+0, 


,59 


0, 


.UooyoiU. 


,01599 


517 


13: 


:29: 


:56. 


.39 


+47: 


12: 


:23. 


. 1 


11.95±0.55 


7.60+0.55 


62.22+0.72 


17.68+0.56 


6.21+0.26 


4.05+0.24 


43.78+13.00 


7.12+0, 


,59 


0, 


Old 11/1 _Ln 
,Ud114±U. 


,01395 


518 


io. 


■ on 


.0 i ■ 


, 1 1 


+4 ( . 


1 o. 
IZ. 


■ OO 

,ZZ, 


y 


5.13=b0.10 


4.76+0.50 


27.36+0.55 


11.63+0.49 


3.65+0.03 


2.88+0.03 


33.45+13.00 


4.32+0, 


,59 


0, 


noof^nj-o 

,uzzoy±u 


no/i nn 
,UU4yU 


519 


"1 Q . 
lo. 


on 


.■:)(. 


QQ 


+4 ( . 


1 o. 
IZ. 


■ oo 
,ZZ, 


Q 

.O 


1.93dz0.42 


3.01+0.54 


9.09+0.45 


6.78+0.45 


2.34+0.03 


1.62+0.03 


71.14+13.00 


4.09+0, 


,59 





nnnno-i-n 
.UUUUUitU. 


nn Q "71 
,UUo ( 1 


520 


13: 


:29: 


:4S. 


.07 


+47: 


12: 


:18. 


.6 


2.68di0.45 


3.86+0.29 


16.30+0.27 


10.47+0.27 


3.41+0.11 


2.28+0.10 


100.69+13.00 


5.49+0, 


,59 


0, 


,Ul0D/ ±U. 


.uuyzu 


521 


13: 


:29: 


. A O 


.80 


1 /I '7. 

+47: 


12: 


:18. 


,4 


2.85+U.ll 


3.71+0.36 


14.24+0.29 


9.32+0.29 


3.34+0.11 


1.36+0.10 


84.18+13.00 


4.78+0. 


,59 


0, 


,UU4oo±U. 


.00160 


522 


lo: 


.on. 


:4y. 


.52 


1 A '7. 

+47: 


. 1 o. 
IZ: 


:18. 


,3 


3.03+0.44 


5.40+0.64 


15.90+0.57 


12.96+0.58 


4.08+0.11 


2.62+0.10 


47.80+13.00 


3.11+0. 


,59 


0, 


nnono_i_n 
,UUoUZ±U. 


.UUo71 


523 


13: 


:29: 


:50. 


.24 


+47: 


12: 


:18. 


,1 


2.86+0.47 


4.51+0.61 


16.07+0.57 


11.47+0.56 


4.82+0.56 


3.03+0.53 


0.00+13.00 


2.94+0. 


,59 


0, 


m 1 oo 1 f\ 

,Ullzo±U. 


.00759 


524 


13: 


.on, 


. cn 
:oU. 


.yb 


1 A '7. 

+47: 


12: 


. 1 T 

:17. 


n 

,y 


3.85+0.27 


5.02+0.51 


24.55+0.53 


13.35+0.50 


3.57+0.04 


2.63+0.03 


28.41+13.00 


6.49+0. 


,59 


0, 


nQO A '7_Ln 
,Uoo47±U. 


nnnoo 

.uuyzz 


525 


13: 


.on. 


:51. 


.Do 


1 A '7. 

+47: 


12: 


:17. 


,8 


8.37+0.61 


8.19+0.36 


51.04+0.39 


18.31+0.34 


5.30+0.59 


4.22+0.59 


90.08+13.00 


4.69+0. 


,59 


0, 


n'70fin_i_n 


.01880 


526 


1 Q. 

io 


.on. 
:zy, 


:oz. 


.4i 


1 /I '7. 

+4r: 


1 o, 
iZ; 


.1 '7 

:i / . 


,D 


11.57+0.62 


10.04+0.35 


66.22+0.42 


27.66+0.37 


8.56+0.33 


5.46+0.31 


50.72+13.00 


3.78+0, 


,59 


0, 


nQQQn_i_n 
,UcSooU±U 


ni CiA'i 
.Uiy4o 


527 


13: 


:29: 


:53. 


.13 


+47: 


12: 


. 1 T 

;1 ( . 


.5 


21.81+0.72 


10.99+0.15 


122.82+0.21 


28.58+0.15 


9.09+0.13 


6.28+0.13 


96.01+13.00 


5.46+0, 


,59 


0, 


,lo rbz±U. 


nQQ 'J'7 

,Uooo7 


528 


13: 


:29: 


:53. 


.85 


+47: 


12: 


:17. 


3 


25.62+0.72 


12.28+0.63 


151.00+1.05 


36.13+0.71 


10.64+0.32 


7.30+0.31 


158.08+13.00 


6.67+0, 


,59 


0, 


.21794+0 


,04548 


529 


13: 


:29: 


:54. 


.57 


+47: 


12: 


:17. 


.1 


40.42+0.82 


16.60+0.58 


209.22+1.03 


46.44+0.66 


14.42+0.13 


10.40+0.13 


158.51+13.00 


8.92+0, 


,59 


0, 


.ZzlbZ±\). 


.04655 


530 


13: 


:29: 


:55. 


.29 


+47: 


12: 


:17. 


.0 


7.86+0.27 


7.95+0.13 


51.10+0.15 


21.95+0.13 


6.75+0.11 


5.64+0.11 


291.65+13.00 


6.89+0, 


,59 


0, 


no c; 1 '7 J—C\ 
,Uool ( ±U. 


.01826 


531 


lo. 


■ on 


.OD. 


no 


1 A'7- 
+4 ( . 


1 o 

IZ. 


.io. 


Q 

.O 


7.11+0.11 


6.81+0.30 


43.83+0.35 


17.73+0.30 


6.13+0.03 


4.58+0.04 


58.02+13.00 


7.22+0, 


,59 


0, 


,UbZoo±:U 


,UiZ / b 


532 


13: 


:29: 


:56. 


.74 


+47: 


12: 


:16. 


.6 


10.68+0.55 


7.28+0.50 


65.47+0.66 


19.19+0.51 


6.76+0.28 


4.85+0.28 


27.42+13.00 


3.78+0, 


,59 


0, 


,Uy ( oz±U. 


,02245 


533 


13: 


:29: 


:57. 


,46 


+47: 


12: 


:16. 


.5 


2.97+0.09 


4.13+0.27 


14.45+0.24 


9.15+0.24 


2.62+0.09 


1.77+0.10 


51.01+13.00 


2.13+0, 


,59 


0, 


nriQ _Ln 


,00122 


534 


13: 


:29: 


: 17. 


.70 


+ 17: 


12: 


: 12, 


.3 


4.21+0.27 


3.95+0.13 


17.09+0.11 


8.54+0.11 


3.02+0.10 


2.44+0.10 


64.43+13.00 


6.31+0, 


,59 


0, 


C\f\C\'7Q J—Cv 

,UUU/o±U. 


.00143 


535 


13: 


:29: 


:48. 


,42 


+47: 


12: 


: 12. 


. 1 


2.17+0.49 


4.47+0.52 


11.73+0.46 


10.15+0.48 


3.51+0.51 


2.03+0.50 


23.85+13.00 


4.22+0, 


,59 


0, 


nn A nn_Ln 
,UU4UU±U. 


.UUbbZ 


536 


13: 


:29: 


:49. 


, 14 


+47: 


12: 


: 12, 


.0 


3.94+0.04 


5.34+0.32 


20.77+0.31 


13.23+0.30 


3.69+0.11 


3.09+0.12 


21.16+13.00 


3.19+0, 


,59 


0, 


n 1 uno-Ln 

,uioyz±u. 


nnono 

,uuzyo 


537 


13: 


:29: 


:49. 


.86 


+47: 


12: 


:11, 


,8 


4.81+0.55 


5.56+0.62 


21.64+0.60 


12.50+0.59 


3.02+0.11 


2.26+0.11 


6.09+13.00 


3.74+0, 


,59 


0, 


nn'zc 1 _Ln 
,UU/Ol±U. 


f\r\A c;n 
.UU4oU 


538 


1 Q. 

io: 


.on. 
:zy: 


. r;n 
:oU. 


cn 

.oy 


'7. 

+4^: 


1 o. 
iZ. 


. 1 1 
:ii. 


, I 


11.33+0.53 


7.86+0.62 


58.40+0.76 


23.27+0.66 


6.95+0.31 


4.70+0.31 


0.00+13.00 


3.18+0. 


,59 


0, 


nccoo_i_n 
,UooZZ±U. 


ni OTA 
.UiZ / 4 


539 


io: 


.on. 


:oi. 


.oi 


_1 /I '7. 

+4r: 


1 o. 

iz: 


.1 1 
:ii. 


c 

,o 


14.50+0.63 


12.17+0.59 


90.05+0.78 


32.71+0.63 


10.19+0.65 


6.27+0.62 


56.44+13.00 


3.47+0. 


,59 


0, 


1 A OOP 1 n 
, i4ZZb±U. 


nQI A c 
.Uoi40 


540 


13: 


.on, 


.CO 

:oz. 


no 
.Uo 


1 '7. 

+47: 


12; 


:11. 


,3 


41.00+0.85 


20.20+0.77 


211.88+1.22 


53.95+0.85 


15.96+0.73 


11.44+0.73 


100.66+13.00 


3.44+0. 


,59 


0, 


oont;o_i_n 


.04706 


541 


lo: 


.on. 


.CO 

:oz. 


'TC 

.75 


1 A '7. 

+47: 


12; 


:11. 


.Z 


23.54+0.74 


12.74+0.73 


125.00+1.02 


34.50+0.78 


10.04+0.37 


6.66+0.36 


198.54+13.00 


4.20+0. 


,59 


0, 


,ioyob±u. 


.02959 


542 


13: 


.on. 


:53. 


A T 

.47 


1 A '7. 

+47: 


12; 


:11. 


,U 


29.34+0.16 


13.51+0.69 


152.00+1.07 


38.20+0.77 


11.87+0.36 


8.88+0.35 


110.17+13.00 


4.71+0. 


,59 


0, 


1 fiO'7n_Ln 
,lb27U±U. 


nQO'7n 
.Uoz7U 


543 


io 


.on. 
:zy, 


. C/l 

:o4, 


on 


1 /I '7. 

+4/^: 


1 o. 
iZ. 


.1 n 
:iU. 


Q 

,c5 


56.76+0.93 


19.33+0.73 


288.84+1.36 


52.89+0.83 


14.81+0.15 


11.47+0.15 


137.54+13.00 


6.84+0, 


,59 


0, 


QOfti A 1 n 
,oUbi4±U 


ntioi c 
.UbZio 


544 


io. 


■ OO 

,zy. 


,04. 


oo 
,yz 


_L/1 '7- 

+4^. 


1 o 

IZ. 


■ 1 n 
.iU. 


7 


33.38+0.84 


11.81+0.39 


160.65+0.57 


31.92+0.40 


9.73+0.35 


7.37+0.36 


181.12+13.00 


6.28+0, 


,59 


0, 


1 /I K1 Q_i_n 

, i4oiyitu. 


.UoUUb 


545 


13: 


:29: 


:55. 


,64 


+47: 


12: 


:10. 


.5 


7.62+0.44 


8.72+0.49 


49.98+0.60 


24.20+0.53 


7.46+0.52 


6.15+0.55 


337.71+13.00 


6.02+0, 


,59 


0, 


no cr 1 p, 1 n 
,Uo51b±U. 


nonui^ 
,UzUob 


546 


13: 


:29: 


:56. 


.36 


+47: 


12: 


:10. 


.4 


6.21+0.52 


5.07+0.31 


o /I "1/1 1 o /I 

34.14+0.34 


12.70+0.30 


3.53+0.26 


3.55+0.29 


^ ^ c 1 "lo r\c\ 

56.56+13.00 


8.09+0, 


,59 


0, 


no Q '71 1 n 
,Uoo ( 1±U. 


nnnn c; 


547 


13: 


:29: 


:57. 


.08 


+47: 


12: 


:10. 


2 


2.94+0.44 


3.77+0.30 


16.52+0.28 


9.27+0.27 


3.39+0.10 


1.80+0.09 


30.31+13.00 


3.45+0, 


,59 


0, 


ni 1 04+0 


,00703 


548 


13: 


:29: 


:57. 


.81 


+47: 


12: 


:10, 


.0 


1.54+0.40 


3.22+0.54 


7.93+0.48 


7.76+0.49 


3.17+0.51 


1.80+0.49 


0.00+13.00 


2.18+0, 


,59 


0, 


,00000+0, 


,00476 


o^y 


13: 


:29: 


:48. 


.05 


+47: 


12: 


:05, 


.9 


9 7Q-t-n AQ 


Q c:i A_f\ on 

o. oi^u. zy 


1 A A7-\-f\ 9S 
-1-^.4 ( ZHU.j^o 


Q f\7-\-f\ 97 
y .u ( niu. z ( 


9 Q7-t-n 04 
z.y 1 11IU.U4 


9 97^n n*^ 
z. z ( mu.uo 


1 1 9f^-i- 1 '\ on 


4.94+0, 


,59 


n 

u. 


,00593+0, 


,00585 


550 


13: 


:29: 


:48. 


,77 


+47: 


12: 


:05, 


.7 


5.53+0.52 


5.82+0.56 


27.24+0.60 


15.89+0.57 


4.74+0.11 


2.66+0.10 


29.97+13.00 


5.26+0, 


,59 


0, 


,01722+0, 


,00635 


551 


13: 


:29: 


:49. 


,49 


+47: 


12: 


:05, 


.5 


6.98+0.53 


5.22+0.04 


37.06+0.05 


15.66+0.04 


4.90+0.13 


2.83+0.12 


58.67+13.00 


5.47+0, 


,59 


0, 


,03393+0, 


,00952 


552 


13: 


:29: 


:50. 


,21 


+47: 


12: 


:05, 


,4 


5.36+0.48 


7.15+0.40 


33.37+0.36 


17.01+0.34 


4.26+0.59 


2.88+0.59 


44.17+13.00 


4.06+0, 


,59 


0, 


,04621+0, 


,01369 


553 


13: 


:29: 


:50. 


,93 


+47: 


12: 


:05, 


,2 


20.79+0.73 


13.83+0.74 


129.11+1.02 


39.11+0.80 


11.14+0.38 


8.11+0.36 


0.00+13.00 


3.28+0, 


,59 


0, 


,20858+0, 


,04449 


554 


13: 


:29: 


:51. 


.66 


+47: 


12: 


:05, 


,1 


59.12+1.02 


30.17+0.78 


343.35+1.32 


93.25+0.93 


27.30+0.90 


19.79+0.88 


298.50+13.00 


4.32+0, 


,59 


0, 


,49247+0, 


.10006 


555 


13: 


:29: 


:52. 


.38 


+47: 


12: 


:04, 


,9 


55.06+1.00 


36.13+0.50 


321.45+0.79 


107.51+0.60 


31.14+0.83 


22.98+0.80 


378.08+13.00 


4.93+0, 


,59 


0, 


,46587+0, 


.09475 


556 


13: 


:29: 


:53, 


.10 


+47: 


12: 


:04. 


,7 


27.99+0.87 


16.40+0.45 


142.01+0.60 


51.01+0.51 


14.13+0.18 


9.27+0.18 


272.60+13.00 


7.12+0, 


,59 


0, 


,14400+0, 


.03034 



TABLE 1 — Continued 



ID 


Equatorial Coordinates 


H/3 


[NII]A6548 


Ha 


[NII]A6584 


[SII]A6717 


[SII]A6731 


Si/2 












557 


1 Q 


■ on 


■ c;q 

.oo. 


QO 


+4/. 


1 o 
iZ. 


■ CiA 

.U4. 


.D 


17.94di0.76 


12.39+0.82 


104.51+1.02 


32.42+0.86 


8.78+0.05 


5.69+0.05 


177.08+13.00 


7, 


.71+0. 


,59 


0, 


1 /I Q c^/i 1 n 
.i4oo4iLU 


OQ 1 fiO 

.UoioU 


558 


1 Q 


■ OQ 

:zy, 


:o4. 


.04 


1 AT- 

+4/: 


1 o 

iZ, 


■ nA 
:U4, 


.4 


66.23di0.99 


19.91+0.43 


354.50+0.79 


56.04+0.47 


17.73+0.78 


11.89+0.76 


68.62+13.00 


9, 


.12+0. 


,59 


0, 


.4zo ( OitU, 


.UoO ( Z 


559 


13: 


:29: 


:55, 


OT 

.27 


+47: 


12: 


:U4, 


.2 


28.14d=0.69 


13.24+0.14 


167.69+0.23 


37.16+0.15 


12.56+0.32 


8.95+0.31 


433.94+13.00 


7, 


.63+0. 


,59 


0, 


n ACiA A _Ln 
.Z4y44ztU, 


.05144 


560 


13; 


:29; 


:55. 


.99 


+47: 


12: 


:U4. 


.1 


13.31di0.55 


9.38+0.58 


76.00+0.79 


25.19+0.63 


8.62+0.56 


5.99+0.56 


174.10+13.00 


7, 


.57+0. 


,59 


0, 


.uyo7u±u. 


.02137 


561 


io: 


:zy; 


:oo. 


'71 
. ( i 


_L/1 '7. 

+4^: 


1 o, 
iZ: 


.OQ 


.y 


8.56d=0.57 


6.43+0.58 


46.07+0.70 


18.65+0.62 


6.16+0.12 


A n i /\ t t 

4.36+0.11 


50.19+13.00 


5, 


.59+0. 


,59 


0, 


r\Afi:'^ 4 1 n 
.U4004±U. 


ni onn 
.UizUy 


562 


1 Q. 

io. 


.oo. 


. r;'7 

:o{ , 


A Q 
.4o 


1 /I '7. 

+4r: 


1 o. 
iZ, 


.nQ 


. ( 


2.66di0.45 


3.93+0.52 


14.18+0.52 


11.09+0.52 


3.49+0.49 


2.07+0.41 


0.00+13.00 


3, 


.45+0. 


,59 


0, 


.UUODirtU. 


nnKnn 

.uuoyy 


563 


1 Q. 

io 


.on. 


.AT 


.D / 


1 /I '7. 

+4r: 


11. 
ii, 


. Kn 

:oy, 


c 
.D 


2.39+0.45 


3.64+0.48 


12.50+0.45 


8.51+0.44 


2.48+0.51 


1.33+0.39 


5.09+13.00 


2 


.85+0. 


,59 


0, 


nnQOfi-Ln 


one; fin 


564 


1 Q 


■ on 

.zy. 


■ A Q 

.4o. 


QQ 

.oy 


1 AT- 

+4/. 


1 1 

ii. 


■ c;n 

.oy. 


.4 


3.09+0.49 


4.51+0.58 


14.58+0.53 


10.29+0.54 


3.35+0.50 


1.91+0.49 


1.51+13.00 


4, 


.58+0. 


.59 


0, 


nnoofij_n 


OO/I QR 


565 


13: 


:29: 


:49. 


. 12 


+47: 


11: 


:59. 


.3 


9.68+0.30 


6.48+0.59 


49.36+0.71 


19.47+0.61 


4.62+0.11 


3.30+0.11 


29.06+13.00 


4, 


.67+0. 


59 


0, 


n A ntz-a in 


nnn a t 


566 


io. 


■ on 


■ A Q 

,4y. 


.o4 


1 A'?- 

+4/. 


1 1 

ii. 


■ c;n 

.oy. 


.i 


9.42+0.61 


7.28+0.36 


53.68+0.40 


20.79+0.36 


5.09+0.63 


3.95+0.62 


34.60+13.00 


3 


.42+0. 


59 


0, 


Qi 1 n 
,UD4oi±U. 


01 fii 


567 


13: 


:29: 


:50. 


.56 


+47: 


11: 


:58. 


.9 


26.31+0.76 


22.57+0.40 


194.36+0.61 


65.20+0.47 


18.90+0.39 


15.26+0.39 


316.12+13.00 


5, 


.55+0, 


59 


0, 


,47z47±U. 


nno Q 
.09505 


568 


13: 


:29: 


:51. 


.28 


+47: 


11: 


:58. 


.8 


41.98+0.93 


25.18+0.91 


238.19+1.34 


77.32+1.05 


21.25+0.47 


16.45+0.48 


674.85+13.00 


6 


.86+0. 


.59 


0, 


Q ono A _Ln 
,ozUy4±U. 


.06591 


569 


1 Q 

io 


■ OQ 


■ c;o 


nn 
.UU 


1 A'7- 

+4/. 


1 1 

ii. 


.Oo. 


.D 


39.68+0.93 


34.63+0.59 


233.67+0.77 


109.30+0.70 


26.10+0.23 


19.85+0.24 


510.09+13.00 


4, 


.91+0, 


,59 


0, 


,o4ZooiLU. 


070/1 1 

.U ( U4i 


570 


13: 


:29: 


:52. 


. / O 


+47: 


11: 


:58. 


.4 


43.64+1.09 


56.61+0.67 


233.14+0.78 


171.88+0.79 


35.97+0.25 


27.15+0.26 


288.68+13.00 


3, 


.78+0, 


,59 


0, 


0'7Q '7C^ _Ln 

.z / / o±U. 


.U0D04 


571 


13: 


:29: 


:53. 


.45 


+47: 


11: 


:58. 


.3 


30.05+0.97 


19.72+0.86 


161.30+1.10 


62.24+0.97 


14.84+0.20 


10.50+0.20 


149.46+13.00 


5 


.77+0. 


.59 


0, 


1001 n 1 n 
,l5oiy±U. 


.Ooy ^5 


572 


13: 


:29: 


:54. 


.17 


+47: 


11: 


:58. 


.1 


20.28+0.84 


12.98+0.90 


110.51+1.07 


35.08+0.94 


8.66+0.18 


7.12+0.18 


50.87+13.00 


5, 


,59+0, 


59 


0, 


1 ono /I 1 n 

,loUz4±U. 


.02861 


573 


13: 


:29: 


:54. 


.89 


+47: 


11: 


:58. 


.0 


32.07+0.76 


15.92+0.72 


187.44+1.14 


45.85+0.81 


15.34+0.15 


9.97+0.15 


194.68+13.00 


5, 


,72+0, 


59 


0, 


,zo (i) ( ±U. 


.05525 


574 


io. 


■ on 


.OO. 


.Oi 


1 A'7- 
+4 ( . 


1 1 

ii. 


.O ( . 


Q 
.0 


17.14+0.60 


10.27+0.61 


112.97+0.91 


30.39+0.68 


9.80+0.04 


6.38+0.04 


516.67+13.00 


9, 


,01+0, 


59 


0, 


00707-1-0 

,ZU i>) i ±u. 


O/I A AO 


575 


io. 


■ on 


.OD. 


Q/1 

.o4 


1 A'7- 
+4 ( . 


1 1 

ii. 


.O ( . 


.D 


63.27+0.93 


21.25+0.73 


278.27+1.29 


60.07+0.84 


19.71+0.72 


13.06+0.69 


132.29+13.00 


6, 


,44+0, 


59 


0, 


01 000 1 


0/1 70 

.U4Z ( Z 


576 


1 Q 

io 


■ on 


.O / . 


Oft 


1 /I '7- 

+4/. 


1 1 

ii. 


:o / . 


.0 


12.65+0.04 


6.93+0.52 


59.14+0.65 


22.35+0.54 


6.53+0.54 


3.74+0.49 


32.88+13.00 


4, 


.36+0, 


,59 


0, 


O/l QOI 1 Q 

.U4oZiiLU 


OOQ7/I 

.UU5 / 4 


577 


13: 


:29; 


:o7. 


'70 

.7o 


1 A '7. 

+47: 


11; 


:o7. 


.3 


A IT A \ f\ An 

4.74+0.46 


3.74+0.28 


20.59+0.28 


9.57+0.26 


3.01+0.24 


1.91+0.22 


11.77+13.00 


4, 


.75+0. 


,59 


0, 


nncQO_i_n 
.UUoozibU. 


nnQOQ 
.UUozo 


578 


io: 


.on, 
:zy: 


:4o. 


no 
.Uz 


1 A '7. 

+47: 


11; 


:53. 


.1 


2.92+0.10 


3.15+0.27 


11.09+0.27 


8.76+0.27 


3.44+0.03 


2.29+0.04 


28.13+13.00 


3, 


.26+0. 


,59 


0, 


r\(\r\r\r\ 1 r\ 

.UUUUUibU. 


.00056 


579 


13: 


.on, 
:zy: 


. A Q 


TA 

.74 


1 /I '7. 

+47: 


11; 


:53. 


.U 


4.53+0.48 


3.50+0.53 


19.58+0.56 


10.45+0.54 


2.79+0.10 


2.48+0.10 


12.10+13.00 


5, 


.33+0. 


,59 


0, 


t\f\ An A in 

.UU4o4±U. 


nnQQQ 
.UUooo 


580 


13: 


:29; 


:49. 


.46 


+47: 


11; 


:52. 


.8 


6.68+0.12 


7.28+0.65 


41.73+0.70 


19.49+0.64 


5.87+0.13 


4.41+0.13 


39.09+13.00 


4, 


.35+0. 


,59 


0, 


.Ud117±0. 


.01276 


581 


13: 


.on, 
:zy: 


. cn 
:oU. 


.18 


1 '7. 

+47: 


11; 


:52. 


.0 


25.73+0.72 


18.10+0.73 


167.80+1.07 


54.63+0.83 


18.31+0.65 


12.45+0.62 


412.26+13.00 


6, 


.89+0. 


,59 


0, 


.oUod4±U. 


.Uooyo 


582 


io: 


.on. 
:zy, 


. r;n 


.yi 


1 /I '7. 

+4/^: 


1 1 . 
ii, 


:oz, 


c 
.0 


27.52+0.86 


18.63+0.87 


168.03+1.17 


60.36+0.99 


15.50+0.87 


10.76+0.85 


433.07+13.00 


8, 


.15+0. 


,59 


0, 


OR/1 1 Q 1 n 
.ZD4i;5±U 


.Uoooz 


583 


13: 


:29: 


:51. 


.63 


+47: 


11: 


:52. 


.3 


30.54+0.08 


25.45+1.16 


172.37+1.38 


85.38+1.32 


17.10+0.24 


14.26+0.26 


402.65+13.00 


5, 


,26+0, 


,59 


0, 


r\r\nnr; 1 n 
,ZZDDD±U. 


.04553 


584 


13: 


:29: 


:52. 


.35 


+47: 


11: 


:52. 


.2 


37.65+0.28 


94.75+0.34 


174.61+0.34 


290.33+0.41 


54.01+1.53 


43.83+1.58 


327.95+13.00 


4, 


,79+0, 


59 


0, 


1 onnn 1 n 

,13020+0 


.02615 


585 


13: 


:29: 


:53. 


.07 


+47: 


11: 


:52. 


.0 


43.85+1.26 


102.59+0.83 


208.75+0.85 


306.80+0.99 


63.93+0.80 


48.03+0.81 


192.07+13.00 


4, 


,32+0, 


,59 


0, 


1 c~7'~>n 1 n 

.1d7od±0. 


.03534 


586 


13: 


:29: 


:53. 


'TQ 

. / y 


+47: 


11: 


:51. 


.8 
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.1 
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11.06+0.34 
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8, 
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.8 
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51.74+0.49 
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7, 
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0. 
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612 


13: 
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:51, 
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11: 
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.6 
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23.81+0.91 


168.01+1.09 


70.01+1.01 


14.89+0.21 


10.71+0.22 
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3 
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0, 
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